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Preamble 
 

 
The climate changes that will occur at the planetary level will have profound impact on 
the new way of behave and face the world. That is why, in the scope of the United 
Nations Conventions about Climate Changes, (UNCCC), instruments were previewed in 
view to mitigate and make human beings adapt to new situations. 
 
Sao Tome and Principe as a full right member of the International Community and 
concerned at the highest level with climatic transportations that the world is subject to, 
due to antropic actions, joined to this Convention in May 30 1998, becoming then a 
member of full right of the Conference of Parties in UNCCC. 
 
It is in this frame that the country presents its First National Communication as a way to 
give its contribution to huge and important issues regarding climate changes and the 
necessity to adapt to them either at national level or at worldwide standpoint. 
 
This first essay consists of the result of national capital efforts, who manifested 
themselves at the level of pluridisciplinary working teams that made efforts to put in 
place one of the Conventions fundamental requirements. These appreciated endeavors, 
demonstrate how the team had to overcome difficulties to gather data to analyze and to 
make its respective synthesis. 
      
Even though not being a best seller literary work, considering to have been said, this First 
National Communication has the merit to be the result of a participative process in which 
several stakeholders participated, namely, different governmental institutions that have in 
charge the task to manage environment, private sector, civil society and NGO’s that 
would not want to stay aside of this process concerning all of us. 
 
For this endeavor, the country expected also with a precious intervention of international 
mechanisms in the subject of environmental management, namely, United Nations 
specialized agencies that in its vast program of building capacities, supplied financial, 
human and material resources, what made possible the elaboration of this First 
Communication. 
 
This Convention represents, on the other hand, the willingness and engagement of the 
Government of Sao Tome and Principe in the effective implementation of the United 
Nations Framework Conventions about Climate Changes. The Convention indicates in 
the concrete way big development options that must be taken in consideration in coming 
decades. This fact apprises to be more outstanding since Sao Tome and Principe is 
conscious to the fact that policies and measures of world environmental protection must 
consider conditions existing in each country in the planet earth. 
 

Minister of Natural Resources and Environment 
 

Arlindo de Ceita Carvalho 
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CHAPTER I: EXECUTIVE SUMMARY 

 
I.1-  Introduction 

 
 
“Bioresearches-Energy-Development-Environment” in its editorial bulletin of June 1998, 
the editorial group stressed, of course with just cause, the level of concern from the 
international community related to climate changes. The bulletin emphasized, in special 
way about the firm certainty expressed by the scientific community, that ongoing 
planetary heating was certainly due to antropic order, namely as a result of the 
accumulation of green house effects in the atmosphere in exaggerated proportion. While 
pursuing their analysis about the planetary situation, the editorial group has recalled 
pertinently, that the African continent contributes only with infamous portion (only 7%) 
for this emissions while at the same time that the continent is the major victim of 
hazardous effects of climate changes, taking in account it coastal and arid zones. 
   
Sao Tome and Principe, an isolated archipelago in the coast of Guinea Gulf and open to 
the world in constant mutation, will not escape in way or other, the impact of economic, 
social, cultural and environmental transformations, caused by such mutation to the world 
climate. 
 
This uncomfortable international context represents to the country a big challenge that 
obliges a profound restructuring of the economy and a need of the raising of conscience 
to new technologies capable to guarantee the adaptation in the era of climate change 
 
Tiny island nation, coast settlement, S. Tome and Principe is endangered directly by a 
global re- heating that risks the country to lose more than half of its socio-economic 
infra-structures. 
 
This first diagnosis of vulnerability/adaptation of the country to climate changes was 
made in basis of experts’ judgments, just because of the inexistence of data, capable to 
allow a good development situation of the country. Anyway, theses judgments allowed 
the country to put at highest level the risk that the country faces towards climate changes 
and suggest the necessity to include, from now on, the dimension of climate change in 
economic and social development plans. 
 
It refers then about an important message whose panel the national experts proceeded the 
evaluation of vulnerability/adaptation of the country to climate changes to make aware 
the authorities and political decision makers of the country. 
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I.2-  Country’s National Data 
 
 
 
I.2.1- Introduction 
 
Sao Tome and Principe is the country of plantations economy1. Firstly, of the sugar cane 
in XV century (1493), then coffee in XVIII century, and next cocoa (1822)2 that lasts up 
to present day. 
 
After the archipelago’s independence in 1975, there was an attempt to diversify the 
economy with implementation of a vast investment program supported by the 
international community. However, this attempt to diversify didn’t produce the expected 
results; due to inadequacies and over dimension of enterprises, which provoked a cut 
down in revenue and a considerable, increase current expenditures as well as indebt of 
the country. 
 
 
The bad results from public enterprises and the disrespect to assumed compromises with 
services of external debt provoked an increase of budget deficit. In addition to this, from 
1980’s onwards, we faced the cut down in exporting cocoa revenues, which is the first 
exporting product of the country. 
 
Regarding this catastrophic situation that shacked national economy, it was adopted in 
1987, a vast Structural Adjustment Program (SAP) with several partners, among them 
highlights the World Bank (WB), International Monetary Fund (IMF) and African 
Development Bank (AfDB). 
 
In 1990 there were profound changes in the government system of the country, which led 
to the implementation of an integral multiparty system, through the experience of 
democratic elections in 1991.  After these elections, new political conditions favored the 
implementation of SAP through mechanisms of macro-economic stabilizations such as: 
 

· The fund of structural reforms, 
· The institutional reform, 
· Slippery devaluation of Dobra, 
· Agricultural, public administration, public financing, reforms, as well as the 

reforms of the program of public investments, trade and prices. 
 
Apart from significant progresses made, regarding macro-economic stabilization, adopted 
measures applied by SAP revealed insufficient to face the population needs. In fact, the 
population power of shopping diminished and poverty increased significantly. 
 
At the moment, macro-economic deviations are controlled and the difference of Dobra 
rate between official exchanges and parallel market is solved. However, the economy still 

                                                
1 Ver Gerhard Seibert – Comrades, clients and cousins, Colonialism, Socialism and Democratization in S. 
Tomé & Príncipe- Thesis from the University of Leiden, 1999. 
2 Agência-Geral do Ultramar-S. Tomé e Príncipe, Pequena Monografia-Lisboa, 1969 
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yet paralyzed. The production still very low and investments are missing to develop 
economy to create job post to overcome poverty. 
 
The country will know certainly new dynamism in economic level with petroleum export, 
previewed for the coming years. 
 
 
The Table 1 below shows the today’s country’s data.  
 

Table: I Country’s overview 

Data base 2001 
Area 1001 km² 
Population 137599 hab. 
Density 137,5 hab./Km2 
Growth demographic rate 1,6 
Urban population 74.303 
Urban population growth rate 36% 
Rural population 63.295 
Rural population growth rate -0,3% 
GDP 557,98 milhões de Dbs 
GDP growth rate 9% 
GDP/inhabitant 3.986.276 Dbs 
Informal sector weight over country’s economy (in% GDP) 60% 
Primary sector (in % do GDP) 27,2% 
Secondary sector (in % do GDP) 15,9% 
Terciary sector (in % do GDP) 56,9% 
Cultivable area 44.757,99 ha 
Forestall area 99.601,00 ha 
 
 
I.2.2- Geographic context 
 
Sao Tome and Principe (fig. 1) is na archipelago made of two islands and adjacent islets, 
located in west coast of Africa, in the Guinea Gulf. The archipelago comprises a total 
area of 1001 km2. Sao Tome Island and its islets totals 859 km2 and Principe Island and 
correspondent islets totals 142 km2. 
 
The islands are apart from the main land of Africa about 300 km between parallel 1º 45’ 
north and 0º 25 south and meridian 6º 25’ East and 7º 30’ West. 
0 ' Oeste. 
 
They are of volcanic origin, with very high relief, whose the highest points are, peak of 
São Tome (2024m), and Peak of Principe (948m), in Principe island. 
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Refª: Administrative and Political map of Democratic Republic of Sao Tome and Principe  

I.2.3- Climate 
 
The climate is tropical humid, characterized by the existence two seasons. The warm 
season to the rainy period which lasts about nine months, while Gravana is the dry 
season, which lasts almost three months, from June to August. There is then, an 
intermediate season called “Gravanito” that occurs transitorily, between the months of 
December and January according to the movement of inter-tropical convergence. 
Diminishing of precipitations and the elevation of average temperature in the air 
characterize this season. In this period of the year, the winds blow in the position SSW 
and WSW and are accompanied with sand and dust from the continent. 
 
Considering relief characteristics, there are several microclimates. The zones more 
elevated have big pluviosity (7.000 mm per year), while low zones  (North and 
Northeast) rains less (about 1.000 mm per year). 
 
Annual temperature is in general about 26º C. In the coastal regions it reaches 27ºC and 
in mountain zones the figure is 21ºC. 
 
  
The humidity of the air is very high, reaching in high altitudes (Lagoa Amélia for 
example) an average 92% almost entire years. In low altitude zones it varies from 70 to 
80% during the year. 
 
I.2.4- Socio-economic situation 
 

I.2.4.1-  Population growth rate 
 
Comparing with other African countries (Liberia – 5,5%, Eritrea – 4,2%, etc.), santomean 
population shows a low growth rhythm. Even though there was a rapid growth between 
the years 1960 and 1980 (growth rate overcomes 0.7% to 2.5% in this period), the 
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population of the archipelago faces a clear regression during last decades, reaching 
approximately 1.5% in 2001 (fig 2. tab II). 
 

I.2.4.2-  Population density  
 

In 1960 Mé Zoxi district were the most populated with more 30% population than other 
districts in the country. Other districts had the rates reaching 55 and 15%. From 1970, 
this population territorial distribution knew big transformations with a significant 
reduction in Mé Zoxi, in detriment of Água Grnade (fig. 3). Other districts knew during 
this period a certain population stagnation in terms of growth rate. This population 
dynamism has its cause based on the migratory flux in direction to the capital of the 
country (Sao Tome city) located in Agua Grande district. 
  
This unequal population distribution is due to big density disparities background, with 
localities of less 20 inhabitants per km2, contrary to others showing densities of 2.500 per 
km2. 
 
 

I.2.4.3-  Level of population life  
 
From the years 1980’s bad conditions of the rural populations motivated a big rural 
exodus movement. In this sense, entire family abandoned agricultural plantations to 
install in the city namely the capital where they went to look for better life. To this fact, 
the cities faced a strong demographic pressure, which provoked a considerable 
degradation of urban populations level. 
 
Thus, between 1988 and 1997, even though there was a slight GDP regression in real 
terms, the level of population remained under the limit of poverty (National Strategy for 
Poverty Reduction, 2002). 
 
The poverty reaches 53,6% of the population, whose main poor families are women 
households (55,7%). 
 

I.2.4.4-  Health population life 
 
Heath situation in the country is of big concern due to low level of public sanitation 
(almost the inexistence of network of collection and drainage of used waters as well as 
distribution of potable water, abundance of sewerage system, and divagation of animals 
etc.). All of these lead to make malaria, diarrheic diseases, (dysentery, typhoid fever, 
cholera) and infectious respiratory diseases (pneumonia, tuberculosis) be almost endemic 
in the archipelago, particularly in big agglomerations such Agua Grande district. These 
diseases are the main cause of infantile mortality and school absenteeism. 
 
On the other hand, the sanitary coverage of the country is more or less satisfactory for a 
developing country. There is one medical doctor for 2.000 inhabitants just take in account 
only national medical doctors (since most specialists are foreigners), medical coverage of 
the country is also well appreciated (one medical doctor for 3.000 inhabitants). Of course, 
it clear so that this medical coverage suffers from enormous disparities between cities and 
rural areas, existing more agglomerations in districts like Agua Grande. 
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In terms of medical infrastructures, the island of Sao Tome is better equipped than 
Principe Island (in the ratio of health center for 1.208 inhabitants against 5.777). 
 
The availability of beds in the hospital is about 3 per 1.000 inhabitants. Meanwhile, some 
localities like Lembá, Caué, and Principe regional district, have better coverage than 
others. 
 

I.2.4.5-  Education 
 
Education is a social component sector of capital importance for the society. The 
Constitution of Sao Tome and Principe consecrates in its 54 article, education to be a 
fundamental citizen right and it has a preponderant role in development of the country as 
the source that must allow integral building up of an individual. 
 
 
 
 

I.2.4.5.1-  Education National system   
 
 
Education National System is oriented actually by Law nº 2/2003. 
 
The System comprises a group of three modules that includes aspects related to training, 
namely: 
 

· Kindergarten Education; 
· Schooling Education; 
· Extra-schooling Education.  

 
The schooling education is the central axe o Education National System. It comprises 
three levels of teaching: 
 

· Primary teaching; 
· Secondary teaching; 
· Superior teaching. 

 
Expenditures with education has increased in significant way in last five years with a 
growth rate of 337,7% between 1997 and 2001. This investment, in benefit to education 
continues to be, then, comparatively very weak with other countries in the region with 
comparative economy in which public expenditures for education sector represent about 
4%. 
  
 

I.2.4.5.2-  Schooling rate   
 
The effective school attendant in primary school evolved rapidly between 1974 and 1994. 
From 10.803 students in 1974, the effectives moved to 14.290 in 1975, as well as from 
18.806 in 1980 to 1980 and 38.548 students in 1994, representing an annual average 
about 210%. 
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A partir do ano 1994, o sistema educativo conheceu uma nítida regressão, nomeadamente 
nos sectores do ensino primário e secundário que são as bases do sistema educativo. 
 

I.2.4.5.3-  Literacy Rate   
 
The level of literacy in Sao Tome and Principe is relatively high, with an average of 
about 85% in Agua Grande against 65% to Caué. We must note a good evolution of 
levels of literacy between 1991 and 2001 increased up to 9.16%. 
 
 

I.2.4.6-  Agriculture 
 
Sao Tome disposes of 44.759,99 hectares of rough land (according to statistics from 
Agrarian Reform – 2002) with total cultivable area of 41.367 hectares (Agricultural 
Census of 1990). The distribution of areas in relation to agricultural exploration is the 
following: 
   
 

· Cocoa  26.076 hectares, 
· Coffee 984 hectares, 
· Coconut palm plantationl 7.676 hectares, 
· Food crops 2.110 hectares, 
· Banana tres 592 hectares. 

 
The rest of agricultural lands is occupied by several other agricultural exploration and by 
cattle. 
 
With agrarian reform, the problem of cultivable lands to small farmers is no longer 
raised. The problem is raised in relation to lack of financial resources to explore the land. 
According to Agrarian census of 1990, the agriculture employs 35.072 people whose 
35% are women. 
 
Agriculture plays an important role in the economy of the country. Agriculture 
contributes with forestry (1993) with an amount of 44.663 billion Dobras, or let say 
18,4% of GDP.  Cattle contributes, in its turn, with 895 million Dobras, or let say a 
percentage of 5,3%. 
 

I.2.4.7-  Fishery 
 
Fishing is one of the most important activities of the country. It is practiced in traditional 
way by populations in the cities and for those through the coastal zone. 
 
The captures reach about 12 thousand tones of fish per year (7.500 in Principe and 4.500 
in Sao Tome). In 2002, the captures were about 4.284 tones, having furnished about 
63.723.200 dobras. 
 
To these revenues we can add contributions received from fishery agreements 
(particularly on tuna fish) established with European Union and Eastern Countries that 
ciphered around 1 million dollars in the end of 90’s. This cipher is, meanwhile, very low 



 10

regarding potential contributions, to the extent that does not dispose of observers on 
board of fishing boats to verify the exporting quotas of ship owners. 
  
However, fishery contributes with about 3% of GDP and it represents about 85% of 
seafood protein for the population. Meanwhile, the sector is badly managed and provokes 
big environmental and socio-economic at he coastal level. This factor is an element that 
limits considerably expected sector contributions to national economy. 
 
 
 

I.2.4.8-  Hydric resources 
 
In Sao Tome and Principe, precipitations are characterized by a big space-temporal 
variability that reflects in rivers caudal. With duration of minimum few hours, 
precipitations can last several days and provoke floods of variable complexities. Reaction 
time of water streams are equally variable, going from few minutes to few hours. We can 
note to this respect, a big reaction difference between basins in upstream (located in 
altitude) and basins in downstream (located in low altitude zones). 
 
The has a hydrographic network composed by 50 water streams of an average length 
comprising 5 to 27 km and with uneven level of 1.000 to 1.500 meters. It refers to a 
network of radial character that extends (located in altitude) in direction to coastal line 
that surrounds the country 
 
The rivers are mostly supplied by precipitations during the rain seasons, but also by 
underneath waterbed during the dry season. 
 
The global capacity of water stream at the national level is 2.1 million m3 of water per  
km2, what is equivalent to the capacity of water supply about 10.000 m3 per year and per 
inhabitant. However 60% of water streams are located in South and Southwest of the two 
islands. 
 
These water streams have been, however, very little studied. Only Rio Iô Grande had 
been object of pursuing (from 1059 to 1985) in the stations located in Manuel Carroça 
and LGP – 84. This river was taken as an example for basic development of water 
streams in the country. 
 
Records registered a certain tendency for diminishing in precipitations during last 
decades, translated in diminishing in caudal river levels. 
 
The country disposes of big non-explored energetic potentials (mainly in terms of hydro-
electricity). The hydro-energetic potentials of the country (247 GWh/year) is actually 
very little explored considering effective consumption of exploring enterprises what leads 
to calculate that the potential energetic hydric origin can cover about 70% of the country 
total need. 
 
This potential source is in condition to supply the entire territory in electricity. We 
would need, therefore, a minimum of thermic plant to cover the need during the dry 
season, 
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Actually electric network is a global rudimentary comprising isolated unit in 
thermic electrogeny and hydraulic groups. The energetic coverage continues, in 
general, in an insufficient way by justifying constant cuts loading electric power 
most frequent. 
 
This situation, meanwhile improved a bit since the year 2000 with rehabilitation of 
Hydro-Electric power plant of Contador river as well as and the installation of three 
generators of 1.500 KW (each) in the Thermic Power Plant in the Sao Tome city. 
 
On the other hand, the country can in near future become a petroleum producer, if 
we rely on recent oil researches from certain enterprises, such as PGS – Exploration 
or Exxon Mobil that point significant reserves (superior to 8.000.000. 000 – eight 
billion barrels of oil) in North Region of Principe island. 
 
If all the data come to be confirmed, petroleum exploration can start from 3 to 5 
years after Blocs Public Bids (organized in April 2003). Depending then, from sole 
single source of energy the country can develop hydroelectric potential that it 
disposes. 
 
 
 

I.2.4.9-  Industry 
 
 
The only important industry experienced by the country refers to the past sugar cane 
exploration. It happened between the years 1578 and 1582. At the time there were 
about 60 factories of sugar cane 
 
After independence the State Government decided to launch basis for an industrial 
development through the creation some industrial unities. 
 
In last years, the industry sector was not considered a priority one. That is why there 
was no worthwhile investments in this sector, nor even a significant one in global 
production. The industry represents about 6% of GDP of the country 
 

I.2.4.10-  Florestry and Soil 
 

I.2.4.11.1- Florestas 
 
Democratic Republic of Sao Tome and Principe has abundant forestry classified in 
three categories: 
 

1. Firstly, the dense and humid forestry, located in high altitude and of difficult 
access. 

 
2. Secondary forestry, (capoeira), located in dense peripheral forestry and 

corresponds to ancient coffee and cocoa plantations that were abandoned 
which for instance invasion of huge trees. It is located in half altitude in very 
high landscape with difficult access due to high slopes. 
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3. Forestry shadow is characterized by the presence of cocoa and coffee with 

more or less dense coverage in arboreal stratification composed of tree 
natural and introduced species. 

 
4. Arboreal savannah and Northeast under shrub. In Northeast region of Sao 

Tome (Praia das Conchas and Lagoa Azul) prevail weak rainfalls (1.000 
mm/year) comparatively with rest of the country, in relation to dry season 
very well expressive. The relief in this area is relatively plan compared with 
rest of the archipelago. The zone is covered by a mosaic of herbaceous 
savannah, fulfilled here and there with arboreal and under shrub 
agglomeration of short dimension making a contrast with entire forestry of 
the country. Probably this vegetation is a result of itinerant process of 
burning of trees prevalecent in this zone since the colonization period, 
namely since the sugar cane exploration time 

Woody resources of Sao Tome and Principe are essentially used as a source of 
energy, but also as source to handcraft made, building construction, and furniture, 
and also in small quantity used adorning objects and yet as posts to support electric 
wire. 
 
 
To note that Principe Island has less woody resources per area unit than Sao Tome, 
either by stand point of view in commercial species or in global sense. In Sao 
Tome, the exploration is not homogeneous. In some regions like district of Lobata 
there is an over wood exploration. 
 
 

I.2.4.11.2- Soils  
 
 
Soils are mainly of basaltic origin and they present in general, good fertility. They 
present a composition a pH slightly acid (near neutrality), including a good taste in 
potassium and phosphorus, as well as a good can tonic capacity and water retention. 
 

 
From the black tropical type, they present paraferralitic fersialitic and litolic and 
they can be rich in humus or not, if the organic material in the horizon A1 be 
superior to 7,5 % in heavy or medium textures) and 4,5% (in case of light textures). 
In Principe Island, the textures are paraferralitics and litolics 
 
 

I.2.4.11-  Coastal Zone 
 
The littoral zone of Sao Tome and Principe is locate between the limit of Exclusive 
Economic Zone (ZEE) which expands up to 200 maritime miles and  to continental 
limit up 100 meters of altitude  from the coast 
 
The salinity of water varies according to each singular season. The production of 
seaweed is relatively limited due to continental platform smallestness and lack of 
depth. 



 13

. 
The “upwellings” are more frequent during “Gravana” due to influence of Benguela 
 
Temperatures near the coast are very high (until 26ºC) from March to May, but 
enough mild from July to August (between 23 and 23,5º C) 
 
The ecosystem of salubrious water transitional zone and of mangroves is very 
particular. It is characterized by big biodiversity with rare species such music shell 
of Rolas islet at the south of Sao Tome 
 
The continental platform is relatively reduced with about 1.500 km2, in which two thirds 
(1.023 km) belong to Principe Island and only 436 to the island of Sao Tome3 
 
________________ 
3 PNADD-Idem 
 
 
 
Most part of the coast zones is rocky with high relief, but there is enormous sandy 
days that constitute the entire beaches through out the coast. 
 
Coastal zone of Sao Tome and Principe is felt of vast biodiversity, made of an 
abundant fauna and flora as well as hydrics and mineral resources. 
 
The main mineral vault is made of petroleum offshore zones (discovered recently), 
beaches of inerts for construction, coral reefs near Lagoa Azul and pottery used in 
ceramic. Most wood-energy comes from littoral forestry. Potable water available in 
coastal zone is limited due to salty water interference in freatic waterbed 
 

I.3-  INVENTORY OF GREEN HOUSE EFFECTS 
(GHE) 

 
 
The sectors of energy and forestry are responsible by almost all production of CO2, 
totalling 507.876,63 tones. However, the forest absorbs in return, 1.582.287,00 of 
CO2. Other gas produced by the country are CH4 (3.498,43 tones), o N2O (40,05 
tones), o NOx  (1.022,73 tones), CO (21.085,08 tones and NMVOC (344,54 tones).  
 
In terms of the equivalent of CO2, according to the formula E-CO2 = 
CO2+24,5CH4+320N2O, the evaluation of gas emissions is largely deficient and 
attributes the country a capacity of absorption of 975.883 tones.  E- CO2. Sectors of 
residuals and industrial proceeding, agriculture and cattle are the producers of CO2. 
 
Energy sector is responsible for 43% of production of CH4, 70% de N2O, 81% of 
Nox and 83% of CO. 
 
Forestry sector disposes of a sequestration capacity of 1.544.546,70 E-CO2. The 
table and figures below reveals the situation point of this level of production 
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.  
Table II and figure 1, below makes the standpoint about these levels of emissions. 

Table II : Balance of production and absorption  

 

 Sectors GEE (ton) E-CO2 

  CO2 CH4 N2O Émissions Absorptions 

Energy 471.357,63 1.487,88 29,24 517.167,49   

Forestry -1.545.768,00 45,8 0,31   -1.544.546,70 
Residual 
and        0,00   
Proc. 
Indust.   360,47 6,1 10.783,52   

Agriculture   1.258,00 2,9 31.749,00   

Cattle   346,28 1,5 8.963,86   

TOTAL -1.074.410,37 3.498,43 40,05 568.663,87 -1.544.546,70 

Balance of emissions.  
    -975.883 

E – CO2 = CO2 +24.5CH4 +320N2O 
 

-2.000.000,00

-1.000.000,00

0,00

1.000.000,00

Tonnes

1

E - CO2

Energie Florêts Res. Proc.Indust
Agriculture Elevage

 
Figure 1: Balance of Emissions carbon absorption in E-CO2 

For a total   507.876,63 tones of CO2 produced in 1998, 411.300 tones come from 
wood combustible production, as well wood consumption in industries and in 
households (in food preparation), totalling 80%. The consumption of fossil 
combustible in mechanic vehicles and for electricity production produces only 20% 
of CO2. 

 
 
 



 15

CHAPTER II: INVENTORY EMISSIONS OF GREE HOUSE 
EFFECTS (GHE) 

 
 
II.1- Introduction 
 
The only inventory of green house effects realized in the country, at the moment it was 
the year 2002 when the year of 1998 as reference because sectorial data were more or less 
available. The sectorial data covered by this inventory are: energy and transports, 
agriculture, cattle, forestry, wastes, and industrial procedures.  
 
II.2- Emissions from energy and transport sectors  
 
For the energy sector, the inventory of CO2 emissions was done through reference 
methods, based on estimated emissions carbon alike released from combustible available 
globally in the country through an exhaustive inventory of quantities of each type of 
consumed combustible, done for each activity was done. 
 

 
The calculations of emissions of green house effects coming from transport sector were 
done on the basis of method of Level I, recommended by IPCC. 
 

 
 
 

Table III : Consumption of fossil combustible  

Consumption         
        Total of 
products 

      (tones) Gasoline Gasoil Jet A1 Kerosene             petrolíferos 
Transports 4.439,25 4.178,44 166,50  8.784,18 46%
  Land 4.431,47 4.058,44 - - 8.489,90  
  Maritime* 7,78 120,00 - - 127,78  
  Air* - - 166,50 - 166,50  
Energy   313,93 8.222,00 0,00 1.683,19 10.219,12 54%

  
Industry 
energéticas 313,93 8.222,00 - - 8.535,93  

  
Family 
consumption - - - 1.683,19 1.683,19  

  TOTAL  4.753,18 12.400,44 166,50 1.683,19 19.003,30 100%
* Exclue International Bunkers 
 
The emissions of GHE corresponding these consumption, by the sector are presented in 
tables IV, V, VI and next. 
 
 
 

Table IV: Emissions of sub sector of energy   
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GEE (ton.)  

 CO2 CH4 N2O NOx CO COVNM 

 Energy Industries  443.910,0 1.483,0 29,0 660,0 15.632,0 - 
Fossil Combustíble 32.610,0 130,0 20,0 460,0 3.830,0 - 
Biomass 411.300,0 1.353,0 8,7 200,0 11.802,3 - 
 
 
 

Table V : Emissions of sub sector of transports. 

GEE (ton.)  

 CO2 CH4 N2O NOx CO COVNM 

     Transports 27.447,60 4,88 0,24270,36 1770,38 334,45

  92,02% 0,02% 0,00% 0,91% 5,94% 1,12%
               Domestic aviation  527,41 0 0,01 2,24 0,75 0,37
               Land transport  26515,1 4,85 0,22 259,8 1764,09 332,96

Domestic ships  405,18 0,03 0 8,32 5,55 1,11
 
 
The next table VI next presents the synthesis of emission of energetic sector 
 

Table VI: Synthesis emissions GHE for the sector of energy 

GHE (ton.)  

 CO2 CH4 N2O NOx CO COVNM 

Sub sector of Energy 443.910,00 1.483,00 29,00 660,00 15.632,00 - 
 Energy Industries  27.229,35 108,55 16,70 384,10 3.198,05  
Famílies 5.380,65 21,45 3,30 75,90 631,95   
Coal  5.346,90 17,59 0,11 2,60 153,43   
Wood coal  48.122,10 158,31 1,02 23,40 1.380,87   
Wood  357.831,00 1.177,11 7,57 174,00 10.268,00   

     Transports 27.447,63 4,88 0,24 270,36 1.770,38 334,45
               Air 527,41 0 0,01 2,24 0,75 0,37
               Land 26.515,10 4,85 0,22 259,80 1.764,09 332,96
               Maritime 405,18 0,03 0 8,32 5,55 1,11
Total of Emissions 
Energy 471.357,63 1.487,88 29,24 930,36 17.402,38 334,45
 
At the level of energetic sector, the emissions of GHE come mostly, from residential sub-
sector, with 90% of emissions. These emissions are related to use wood, as well as wood 
coal. 
 
 CO2 emissions for the consumptions of fossil combustible are 6% for energetic 
industries (electric power plants) and 6% for land transport. Figure 2, below presents the 
level of CO2 emissions for the sector. 
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Figure 2: Emissions of CO2 of the sector of energy 
 
In the sector of energy, the more important emissions are those of CO2. Other important 
gases are CO (with 17.402,38 tones) and CH4 (with 1.487,88 tones). 
 

Figure 3: Emissions of GHE in the sector of energy 

 
II.3- Emissions of the sectors of agriculture, cattle, and forestry  
  
Due to lack of data related to these sectors, the evaluation of emissions was done on the 
basis of Guidelines of GIEC related to National Inventories of green house effects (1996). 
This simplified manual of Guidelines of IPCC, recommend the follow up of four steps for 
calculation/estimated green house effect in cattle sector. These steps are the following: 
 
 Step 1: Estimation of CH4 emissions coming from enteric fermentation. 
 
 Step 2: Estimation of CH4 emissions coming from lisiers handling. 
. 
 Step 3: Estimation CH4 emissions coming from fermentation and  lisiers  
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. 
 Step 4: Estimation of N2O emissions coming from lisiers handling. 
 
In this base, estimated calculations of GHE were done, using IPCC logician, versin 1.1. 
 
The following parameters were used: 

�� Type and number of animals, 
�� Culture and annual production, 
�� Burned area of the country, 
�� Jointed cultivated lands, 
�� Forestall training. 

 
The following results were picked up: 
 

II.3.1- Emissions of the sector of agriculture  
 
 
 
 
 
 
 
 
 

Table VII : Emissions of the agriculture sector  

GEE (ton.)  

 CO2 CH4 N2O NOx CO COVNM 
Total emissions - 171,0 2,9 81,0 3.282,0 - 

Savannah burned  - 54,0 1,0 10,0 808,0 - 
Agricultural wastes 

burned - 117,0 1,9 71,2 2.474,0 - 
 

 

II.3.2- Emissions cattle sector  
 

Table VIII : Catlle emissions  

GEE (ton.)  

 CO2 CH4 N2O NOx CO COVNM 
Total emissions - 346,29 1,50 - - - 
Enteric fermentation  - 267,99 - - - - 
Dung management  - 78,30 1,50 - - - 

  
 

II.3.3- Emissions forestal sector  
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Tabela IX : Emission of forestall  

GEE (ton) 

Absortion and emission  

Changing sectors 
affecting land and 

forestry 
CO2 CH4 CO N2O NOx 

Evaluation of forestall 
patrimony and other stocks 
of biomass 

- 791.098,00 - - - - 

Forestry conversion into 
prairie 

36.519,00     

Forestry burning and gases 
equivalent to CO2 

- 45,8 400,70 0,32 11,37 

Abandoning of agricultural 
land, plantation or other 
exploring lands 

- 299.234,00 - - - - 

Carbon cycle - 491.955,00 - - - - 
 
TOTAL 

 
- 1.545.768,40 

 
45,8 

 
400,70 

 
0,32 

 
11,37 
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Figure 4: Synthesis of emissions of forestry sector 
 
 
II.4- Wastes and Industrials procedures   
 
The calculation of green house effects released from solid wastes was done taking in 
account only urban domestic and commercial wastes. 
 
According to the norms of Intergovernmental Panel on Climate Change (IPCC), two 
types of methods can be used in calculations of emissions of green house effects. 
 
 
1. When we have available detailed statistics, for total annual domestic solid wastes  

(DSW), the discharges in deposits places in  (SDDS), in Gg of DSW, we use main 
calculation sheet (6-1). 
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2. On the contrary, we use the calculation supplementary sheet (6-1A or 6-1B), for the 
estimation of quantity of DSW deposited in SDDS in the specific country. It means 
the application of method of calculation per defect. 

 
  
 
In the case of Sao Tome and Principe, data used were the following: 
 

�� Total of DSW discharged annually in SDDS (Gg) discharged annually in SDDS 
(Gg) de DSW. 

�� Total organic products (Kg DBO/year) existing in deep waters. 
�� Area with permanent inundation and with deep water. 
�� Consumption of protein per inhabitant (protein in Kg/person/year). 
�� Quantity of alcoholic beverage produced (hl). 
�� Quantity of food crop produced (t) 
 

 

Tabela X : Emissions  of the sector of Wastes and Industrial Procedures  

GEE (tones)  

Sector CO2 CH4 N2O NOx CO COVNM 

Wastes and industrial 
procedures  - 360,47     6,10 - - 10,09

Solid wasts - 308,95 - - - - 
Used  waters - 34,12 - - - - 

Protected areas - 17,40 - - - - 
Human dejects - - 6,10 - - - 

Industrial Procedures 
 - - - - - 10,09
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Figure 5: Emissions of the sector of wastes and Industrial Procedures  
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II.5- Synthesis of emissions of the country  
 
Main GHE emissions in Sao Tome and Principe are the following (tab. XI, fig. 6) 
 
Table XI : Emissions of GHE in tones 

                    Year 1998  

Sectors 
CO2 

(emited) CO2 (absorbed) CH4 N2O NOx CO NMVOC 

Energy 471.357,63 - 1.487,8829,24 830,36
17.402,3

8 334,45
Florestry 36.519,00 1.582.287,00 45,8 0,31 11,37 400,7 - 
Wastes and             
Proc. Indust - - 360,47 6,1 - - 10,09
Agriculture - - 1.258,00 2,9 81 3.282,00 - 

Pecuária - - 346,28 1,5 - - - 

TOTAL 507.876,63 1.582.287,00 3.498,4340,05
1.022,7

3 
21.085,0

8 344,54 
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Figure 6: Synthesis of emissions of GHE 

 
In Sao Tome and Principe, the sectors of energy and forestry are responsible for almost 
total CO2 emissions, with a total of 507.287,00 tones. In the sector of energy, 
considerations were taken in relation to emissions of sub sector of transports. Forests 
absorb on the other hand 1.582.267,00 tones of CO2. Other gas that the country emit are 
CH4 (3.498,43 tones), the Nox (1.022,73 tones), CO (21.o85, 08 tones and NMVOC 
(344,54 tones). 
 

 
II.6- Balance of emissions 

 
Expressed in equivalence CO2 (tab. XII, fig. 7), according to formula E-CO2 = 
CO2+24,5CH4+320N2O, the balance of emissions is largely deficient and attributes the 
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country the capacity to absorb in order of 975.881 tones E-CO2. The sectors of wastes and 
industrial procedures, agriculture, and cattle, they do not emit CO2.. 
 
The sector of energy is responsible for 43% of CH4 emissions, 70% of N2O, 81% of Nox 
and 83% of CO. 
 
Forestry sector dispose of liquid sequestration capacities of 1.544.546,70 E-C=2. 

Table XII : Balance of emissions and absorptions 

 Sectors GEE ton E-CO2 

  CO2 CH4 N2O Emissions Absorption 

Energy 471.357,63 1.487,88 29,24 517.167,49   

Florestry -1.545.768,00 45,8 0,31   -1.544.546,70 

Wastes and        0,00   

Indust. Proc.   360,47 6,1 10.783,52   

Agriculture   1.258,00 2,9 31.749,00   

Cattle   346,28 1,5 8.963,86   

TOTAL -1.074.410,37 3.498,43 40,05 568.663,87 -1.544.546,70 

Balance of 
emissions         -975.883 

E – CO2 = CO2 +24.5CH4 +320N2O 
 

Sector Emissions of GEE (tones E- CO2) 
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Figure 7: Balance of emissions of  GEE in E - CO2 

 
For a total of 507.876,63 tones of CO2 emitted in 1998, 411.300 tones are from the 
exploration of wood combustible, resulting from wood consumption in industries and 
family households (domestic kitchen), for a total of 80%. The consumption of fossil 
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combustible in transports and for the production of electricity only 20% of CO2 is 
emitted. 
 

90%

2% 6% 2%

Energie Res.Proc.Indust Agriculture Elevage

 
Figure 8 : Synthesis of s emissions  in E-CO2 

 
II.7- Conclusion  
 
In conclusion we must retain the following elements: 

 
1. As a result of anthropic activities, Sao Tome and Principe emitted in 1998 a total 

of 507.876,63 tones of CO2 and absorbed a total of 1.544.546,70 tones. 
2. Wood consumption is responsible for 80% of emissions of CO2 in the country, 
3. The sector of forestry is very important because it determines the quantity of 

emissions and absorptions due to a big wood consumption. 
4. The consumption of fossil combustible emits only 20% of CO2, released by 

transports and central electric power plants. 
. 

 
II.8- Attenuation policy axes to global climate 
 
Even though being a well of carbon, due to big forestall masses (with a sequestration 
capacity of more than 1.000.000 tones E-CO2), the country can pursue in appropriated 
development dynamism according to the concept of MDP. The following actions can be 
implemented in this sense: 

· Looking for non industrial polluted options accoding to the appropriated 
mechanism (MDP) 

· Development of new and renewable energies (eolic energy, solar, 
hydraulic, bio-gas energies, etc), in order to reduce the use of wood for 
firewood, 

· The struggle against forestall burning, 
· Reforestation, 
· Definition of non polluted agricultural option.. 

 
CHAPTER III: ANALISE OF VULNERABILITY / ADAPTATION 

TO CLIMATE CHANGES  
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III.1- Objectives 
 
Vulnerability and adaptation is a series of sequential activities with following objectives: 
 
1. Identify, analyse and evaluate the impact of climate vulnerability on natural systems, 

human activities, health and social well being, 
2. Proceed estimations, through scientific analysis, of uncertainties involved impacts, 

adaptation straggles, attenuation or exploration of new opportunities, 
3. Furnish a method of analysis which allow decision makers to choose, through a series 

of options of adaptation, 
4. Develop a integrated and sustainable strategy, combined measures of attenuation and 

adequate adaptation, 
5. Develop a scientific procedure in a coherent methodological approach of information 

gathering about tendencies of environment and society, 
6. Develop instruments of evaluation of impacts, to build up relations between scientific 

groups, decision makers, and plan designers. 
7. Conceive a basis of scientific information which allows decision making, 
8. Furnish a basis of negotiations about issues related with climate changes. 
 
 
III.2- Methodology 
 
In the base of these objectives and in view to obtain in comparative basis between 
different reports defined by a working scheme and the introduction of the studies made. It 
is in the basis of this global scheme that studies will be introduced, sector per sector, 
considering the importance of sector to be analysed. 
 
In this report, we tried to put clear the essential points of this working scheme. The points 
of this introduction methodology will be more or less evident, since the sector in 
reference will have a trust basic and enough information. These different evaluation 
points are the following. 
 

III.2.1- Definition of field work case study  
 
The definition of fieldwork case study of vulnerability and adaptation aims to: 
 

· Identify different socio-economic sectors sensitive to climate vulnerability and 
then, to an eventual climate change, 

· Chose the most representative zones for the study at the national level 
· Identify temporary horizons for its evaluation in relation to the highlighted 

climatic events. 
 
 

 
 
These operations were done in September 2002, for the occasion of a panel for national 
experts realized in Sao Tome. 
 
During this panel, the sectors identified were the following: 
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1. Coastal and Fishing zones, 
2. Forestall resources and soils, 
3. Population, health and education, 
4. Hydric resources, energy and mines 
5. Agriculture. 
 

These resources were hierarchized and classified according to guidelines of GIEC, taking 
in account, firstly the economic impact, and next it exposure level to climate.  Sensitive 
matrixes recommended for the effect were used during this national audition. 
  
Temporal horizons, namely, those related to future projections were fixed accordingly. 
Thus, the horizon 2100, was selected as the last selected stand point for presenting 
projections related to environmental and climate process whose modifications only will 
be felt at the long term. 
 
Considering that most data last only from 1990, analogical references were selected case 
by case, and yet, due to punctual character very fragmented available data, it was 
extremely difficult to harmonize them. 
 

III.2.2- Definition of the situation of sector base  
 
The development of the situation of sector base consists of making the situation point of 
the level of sectors in study process, with the objective to determine their possible 
evolutions at the long term and to make a forecast for the future situations. All of this due 
to posterior laborious research, necessary data to evaluation of different sectors as well as 
unities of exposures identified, done by national experts. 
 
In this report there was a permanent recourse to method of expert personal judgement, 
due to inexistence of database. In the sectors where data was available, analogies were 
exercised with all inherent limitations to the trustfulness and exiguity of available data. 
Because of this very simple formulas of utilization, were used to attempt realize 
projections to future horizons. In order to establish the relation cause/effect with climatic 
parameters (temperature and precipitations, namely), biparamtrics were done to establish 
future base references susceptible to allow evaluation of impacts of climate changes. 
  
 

III.2.3- Evaluation of impacts and vulnerability/adaptation  
 
The evaluation of impacts to future climate changes about environmental and socio-
economic situations is an operation that must link the basic situation established to these 
future projections, in climate changes. This study step considers in this sense, a certain 
number of important factors, such as: 

�� Selection of situation base  
�� Modus of presenting the results  
�� Level of taking in account uncertainties  

 
The steps of this evaluation are the following: 
 
1. Establishment of comparative base 
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2. Determination of impacts.  
 
In the framework of first studies of Vulnerability/adaptation of Sao Tome and Principe, 
evaluations were equally done in the basis of experts’ personal judgements. The available 
data did not allow preceding the use of other methods, namely, modelling. 
 
III.3- Situation of climate base and production of scenarios 

 
III.3.1- General climate situation  

 
Located between latitudes 0º 01’ and 1º 43’ north and longitude 6º 28’ west and 7º 28’ 
eat, Democratic Republic of Sao Tome and Principe finds itself under influence of 
equatorial climate. Due to this latitudinal position, precipitations vary between 1.000mm 
and 7.000 mm from northeast to southwest in the island of Sao Tome, while in Principe 
island they are comprised between 2.000 mm and 5000 mm in the same direction 
northeast/southwest. Being enough stable, the temperature fluctuate between 25ºC (at the 
sea level) and 18ºC (in altitude, around 2.000 meters of altitude). In what concerns 
potential evapo-transpiration, it is comprised between 950 mm and 970 mm in northeast 
and between 310 in the rainy southeast. 
  

III.3.2- Climatic variable 
 
From temporal point of view, precipitations present big inter annual variability, reaching 
100 to 200 mm from year to year. Even though limited character of periodical registration 
readings does not allow a true climate periodicity, this variability presents many times 
through the way of successive periods with dry and humid tendency,  
 
Looking for climatic variable (figs 9 and 10), namely in old registration reading station 
(Sao Tome airport, since the year 1951), it allows to verify, globally, that they appear 
similar in the homogeneous period. 
 
 

· A period before the year 1968, marked by a relative climatic humidity, 
with strong prevalence of maximum pluviometric and minimum thermics, 

· A second period, posterior this date, is marked by low precipitations and a 
continuous increase of temperatures. This period that seems to last up to 
present day, can be considered like a period relatively dry and wrm in 
slimate context of the country. 

 



 27

400

500

600

700

800

900

1000

1100

1200

1300

1400

1950 1960 1970 1980 1990 2000

P
 (

m
m

)

réf. Humide

Réf. moyenne

Réf. sèche

 
Figure 9 : Analogies pluviometrics of 1951 to 2003 (in Sao Tome, airport station) 
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Figure 10 : Analogy thermic of 1951to 2003 (in Sao Tome, airport station). 

 
This climatic evolution tending to a relative drought is already visible in northeast of the 
bigger island (Sao Tome) through a slippery of joint isoietas moving towards southwest 
(fig 11). Such a pluvial dynamism, can in the long term, affects the entire country and 
evolving towards a profound mutation of local climate. 
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Figure 11 : Map das isoietas of Sao Tome 

 
 

III.3.3- Future evolution scenarios of the climate (establishment of basis 
of comparison)  

 
In this study, the production of scenarios of evolution of future climate, was based  on the 
one hand, on thermics and pluviometric analogous, (identified before in the situation of 
climate base) and on the other hand, on the basis of hypothesis of world  reheating, 
previewed in existing global modals in logician MAGIC/SCHENGEN: 
  
 

III.3.4- Looking for temporal analogy for establishment of a future base  
 
The establishment of future comparison is based on looking for evolving tendencies in 
periodic climate in the situations base. These tendencies demonstrated: 
 

· A slight thermic increase (0.011ºC/year) and an increase of about 1.9 mm/year 
precipitations, during the period taken as humid (fig 12an13). 
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Figure 12 :  Evolving tendencies to temperatures (analogous humid) 
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Figure 13: Evolving tendencies of precipitations (analogous humid). 

 
· A source of thermic increase 0.025 ºC/ accompanied by a decrease of 

precipitations in order of 5.37 mm/year (fig14 and (fig 14 and 15) during dry 
period. 
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Figure 14: Evolving tendencies of temperatures (analogous dry). 
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Figure 15: Evolving tendency of precipitations (analogous dry). 

III.3.5- Establishment of a base future reference 
 
A base of future comparison (in horizon of 2100) refers to the analogous defined 
previously. It simulates hypothesis of future event of one or two analogous climate 
(reference humid and dry). Their laws of future evolution (either precipitations or 
temperatures) constitute future references for scenario of selected climate changes. The 
results of these hypotheses are represented in figure 15 below. They sow (fig 16 and 17) 
the existence of:  
 

· A moderate decrease of temperature accompanied by an increase of 
precipitations, at long humid period, 

· A strong increase of temperatures and a strong decrease of precipitations 
during the dry season. 
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Figure 16 : Reference of future base of precipitations ( for a humid scenario and a dry scenario) in horizon 

2100. 
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Figure 17 : Reference of future base of temperatures ( for humid scenario and a dry scenario) in horizon 
2100. 
 

III.3.6- Hypothesis of climate modal 
 
Several hypotheses of global reheating based in existing global modals in the programme 
MAGIC/SCHENGEN were simulated with objective to identify the one that better 
convene the climate situation of the country. In the opinion of the experts (group of 
national experts, reunited to assist an international expert), the scenario of climate change 
was taken as such: 
 

· Climate Model: EHAM4, 
· Scenario of emission:  IS92A, 
· Climate sensibility: elevated, 
· Period of reference: 1961-1990, 
· First year of data: 1990, 
· Last year of projection: 2100, 
· Parameter produced: precipitations, temperature and maritime level, 
· Schell of reference: global 
· Target zone: 0° – 5° North / 5° – 10° East (located in Sao Tome and Principe). 

 
The results of this simulation are presented in figures fig 18 and 19: 
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Figure 18: Changing generation of precipitations in horizon 2100 by scenario of climate change IS92A. 

With climate model ECHAM4. 
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Figure 19: Generation of changing of temperature in horizon 2100 by changing scenario IS92A. With 

climate model ECHAM4 
 

III.3.7- Identification of impact of climate changes  
 
The impacts of climate changes were defined considering the humid period of future 
evolution of santomean climate. It refers to an optimistic scenario, which simulates a 
normal evolution of the climate, in absence of any perturbations susceptible to provoke 
profound climate change. The results of these hypotheses of future evolution of hydro-
climatic parameters (precipitations and temperatures) as well as at maritime level are 
detailed in figures 20, 21,  22 and next.  
. 
 

III.3.8- Thermic impacts 
 
The thermic evolution (fig.20) tends to increase, in general, in three hypotheses, 
according to the situation of real base temperatures (SBR) of the country. The reference 
1951/1970 (Ref.51/70), which simulates a humid period, it is distinguished by a slight 
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thermic increase in horizon of 2100. This opposes the hypothesis of model ECHAM4 
(ECHAM4/IS92A) that previews maximum reheating in this order. The average 
reference simulates climatic conditions of the normal period (Ref. Norm 61/90) that 
previews an intermediate situation, with moderated reheating. 
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Figure 20: Probable temperatures modifications in horizon of 2100. 

III.3.9- Pluviometric impact   
 
The puviometric evolution  (fig. 21), indicates in the same way two variable of climatic 
sensibility. 
 

· A humid reference (Ref. 51/70), marked by a pluviometric increase, 
· The normal reference (Ref. Norm. 61/90) that previews a strong cut down of 

precipitations in the horizon of projection, 
· The hypothesis of climate change (ECHAM4/IS92A), which leads to moderate 

decrease of pluviometric variable. 
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Figure 21: Probable modifications in horizon of 2100. 

 



 34

III.3.10- Elevation at the sea level 
 
Relatively at the sea level, the scenario of climate changes preview an evolution at the sea 
level in order 0.20 to 0.86 m up to the year 2100 (fig.22). 
 

 
Figure 22: Scenario of level of maritime evolution in 2100. 

 
Considering the methodology of future evolution of essential hidro-climatic parameters 
of the country (precipitations and temperatures), based on the utilization of local 
analogous timing, the climatic sensibility of the country was evaluated in comparison 
with two  analogous to the situation of climate change in the horizon of projections 
2100). Thus, two levels of sensibility were identified as such: 
 

· Na elevated sensibility, referring to difference between humid references and 
pessimistic scenarios. 

 
This sensibility corresponds to a thermic evolution of sht = +2,84 ºC, a pluviometric  shp = 
-829,6 mm. 
 

· A weak sensibility refers. to humid period. 
 
This weak sensibility corresponds, for instance, to respective variations of SBP=+1,32 ºC 
and SBP = -356,6. 
The calculations of several sensibilities are the following: 
 
For temperature: ST = T/ECHAM4 –  T/Réf. 51/70 e T/61/90 
 
For precipitations: SP = PRéf. Norm.61/90 – P/TECHAM4 e Ref. 51/70  
 
To note that: 
 

1. SH e SB constitute respectively to elevated and low sensibilities  
2. T e P the temperature (in °C) and precipitation (in mm) 
3. ECHA M4, climatic modal 



 35

4. Ref. 51/70 e Réf.norm.61/90, references to future analogies to periods 1951/1970 
(humid) and 1961/1990 (dry) 

 
The following table presents the number of different modifications climatic parameters 
and different sensibilities. 
 

Table XIII : Modification climatic parameters and climatic sensibilities  

Param. Years   Scenarios   

    Ref 51/70 Ref norm 61/90ECHAM4/IS92A 

T (°C) 1990 25,52 25,5 25,5 
  2100 26,73 28,25 29,57 

  D T (°C) SHT = 2,84 SBT = 1,32 0 
P (mm) 1990 951,4 924,8 924,8 
  2100 1160,4 330,8 803,8 
  D P (mm) SHP = -829,6 SBP = -356,6 0 
 
These climatic sensibilities constitute the hypotheses of the base of vulnerability analysis 
to socio-economic sectors to probable climate changes in Sao Tome and Principe. 
 

III.3.11- Conclusion about climatic evolution  
 
The analysis of climatic basic situation of Democratic Republic of Sao Tome and 
Principe was done in the base of some registration of temperatures and precipitations, 
with essential reference to Sao tome airport station. These temporal registrations, apart 
from them to be so short (from 1951 to 2004), allowed the identification of worthy 
temporal analogous of scenarios of evaluation of probable future climate mutations, in 
the context of evolution of vulnerability/adaptation of economic sectors towards probable 
world climate change in the horizon 2100. 
  
Humid references (1951/1970) e and dry (1961/1990) thus identified allowed us to 
demonstrate that the country is under eventual climatic perturbations.  Significant 
temperature evolution and concomitant decrease of precipitation, perceptible in today’s 
scenario (Ref. norm. 61/90), confirm the thesis of profound climate changes, previewed 
by global modals. 
 
Being a small island nation, Sao Tome and Principe, is above all, directly exposed to the 
inexorable elevation of the sea level, as direct consequence of global reheating. Being 
also a volcanic nation of coastal settlement, the adverse effects of inundations and other 
coastal erosions will be certainly the most devastated ones for the country. 
 
III.4- Forestall Resources and Soil 
 

III.4.1- Definition of unities exposed to forestall and soil to climate                 
 
The analysis of sensibility of the forestall sub sector was done considering the importance 
of some species of high economic potential. The sensibility matrix allowed us to classify 
by priorities order species more sensitive as well as it allowed us to make an evaluation 
of subsector basic situation. These species are those that populate mountain and forestall 
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zones. These two ecosystems contribute with about 30% of 85 billion dobras, 
contribution of primary sector to the country. 
 
Due to climatic sensibility and availability of exploration data, the essential species 
selected, due to strong antropic pressure that hey are exposed to, are the following:  
Milicia excelsa (Amoreira), Ficus sidifolia (Figo porco), Albicia falcataria (Acácia), 
Cedrela odorata (Cedrela), Artorcarpus communis (Fruteira), Artorcarpus heterophylla 
(Jaqueira), Carapa procera (Gogo), Scytopetalum kamerunianum (Viro) et Zanthoxylum 
gilletii  (Marapião). 
 
Concerning to soils, the paraferralitic type is more sensitive to climatic vulnerability. It 
develops in shady forestry, which extremely subject antropic pressure, due to cocoa and 
coffee plantations, and wood exploration. 
 

III.4.2- Situation of base of today’s sector 
 

III.4.2.1-  Today’s basic situation 
 
Democratic Republic of Sao Tome and Principe disposes (fig 23) of abundant forestry 
classified in three big categories: 
 
Firstly, the dense and humid forestry (mountain forestry and foggy forestry), occupy the 
high relief zones of difficult access. It corresponds to natural parks “Obô” of Sao Tome 
and Principe that did not experience antropic attacks. 
 
The secondary forestry (capoeira) locates in dense forestry periphery and corresponds to 
ancient abandoned coffee and cocoa plantations, transformed in a place of regeneration of 
big trees. Those trees are located in half altitude, in a very mountainous landscape with 
very pronounced declines with difficult access. 
 
The shady forestry is characterized by the presence of cocoa and coffee with more or less 
dense coverage of arboreal stratification, composed of natural and introduced species. 
  
Arboreal and shrubby savannah can be found in Northeast region of Sao Tome (Praia das 
Conchas and Lagoa Azul zones) where commonly it is registered weak precipitations  
(<1.000 mm/year), in relation to the rest of the country, with very pronounced dry season. 
The relief is relatively plane in comparison with rest of archipelago. This zone is covered 
by a mosaic of herbaceous savannah, interrupted by arboreal and shrubby small 
formations contrasting strongly with rest of the country. Possibly, this may lead us to 
think that this landscape might be the result of itinerant agriculture based on burning of 
field plantations practiced since the beginning of the colonization, namely, through the 
introduction of sugar cane. 
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Figure 23: Map of forestall formation in Sao Tome 

The soils (fig 24) are mainly of basaltic origin and present, in general, good fertility. The 
pH is largely acid, near neutrality. They present good dosage of potassium and 
phosphorus, as well as a good capacity of cationic exchange and water retention. 
 
Of dark tropical type, they present paraferralitic, fersialitic, and litolitic characteristics 
that can be humiferous or not, depending on the dosage of organic material of horizon A1 
superior or not to 7,5% (in cases of slight compositions). In Principe island paraferralitic 
and litolitic compositions are predominant. 
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Figure 24: Map of soils of Sao Tome 

 
Fonte: Plan de maniement du P.N. Obôs de Sao Tomé et Principe (1999). 
 
 
 
 

III.4.2.2-  Reference of future base 
 
Ligneous resources are subject to a strong antropic pressure, for several reasons, namely 
due to exploration of wood of good quality and wood for fuel. This over exploration 
almost uncontrolled constitutes a factor of vulnerability of resources, particularly in the 
case climatic mutation to arid scenarios, as it is indicated in the situation of climatic base. 
The next figure 25, presents the evolution of authorized expirations that constitute then, 
only a very small portion of the real exploration relatively to very developed occult 
activities. 
 

��� � ����
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Figure 25 : Evolution of cutting trees in shady forestry 

Considering the tendency for the increase of forestalls exploration, the risks are enormous 
and they will be much bigger in horizons of climate changes. The future reference of the 
sector  (fig. 26) established, from the today’s tendency, allows us to preview a strong 
fragility of this ecosystem in horizon 2100. If this tendency persists, it would be better to 
preview an almost disappearance of wood of good quality in the country, due to abusive 
cutting of trees. 
  

y = 70,4x - 140137

R2 = 1

0

2000

4000

6000

8000

10000

1995
2005

2015
2025

2035
2045

2055
2065

2075
2085

2095
2105

 
Figure 26: Reference of future base of the exploration of wood of good quality. 

The data about evolution of soils are inexistent, and that is why it was not possible to 
establish a base of evolution at the long term. However, directly related to forestall mass 
that populates the area, it is possible to suppose that its evolution might be analogous to 
forestall ecosystems. 
 
 
In relation to the fragility of the ecosystem, the soil of fersialitic types that support the 
shady forestry are the most exposed to climate, casing thus, a significant low agricultural 
production. 
 
 

III.4.3- Vulnerability and adaptation of forestall resources  
 

III.4.3.1-  Vulnerability  
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The archipelago of Sao Tome and Principe possesses important forestall resources that 
develop naturally. In effect, located in a equatorial zone, where climatic conditions are 
relatively stable. The natural ecosystems of the country, namely, forestall and soils, are 
not found in today’s conditions, subject to climate extreme constrains. On the other hand, 
they are subject of strong antropic pressure that can make become fragile at the long 
term, and of course make them vulnerable to climate. 
 

III.4.3.2-  Strategy of adaptation  
 
It would be convenient for this reason, to take from now on necessary measures imposing 
a sustainable management of national patrimony. 
 
Some measures of sustainable forestall management has already begun, namely in the 
scope of some projects (ECOFAC and PNAPAF) and punctual options to attenuate 
momentaneously, the process of over abusive forestall exploration. However, in this 
scope of action still very localized and they are diffuse and might need to be reinforced.  
 
On the other hand, profound studies must be realized, in view to better knowledge of 
forestall resources of the country and for the definition of strategies of sustainable 
management. According to the group of national experts that preceded the analysis of the 
sector, preventive previewed measures are the following: 
      

· Struggle against burning activities  
· Reforestation 
· Eradication of wood coal, namely in savannah zone, in the north part of 

the island of Sao Tome, where it is developed dry tropical forestry. 
· Normalization and regulation of cutting trees to sawing enterprise, 
· Protection of cultivable soils in tampon zones of national Parks “Ôbô”  

through interdiction slope cultures with more than 15%. 
· Actualisation of vegetation chart and occupation of soils as well as 

forestall exploration chart, 
· Establishment of coherent and defined agro-ecologic order of forestall 

management plan, with creation of national parks and protected areas, 
· Creation of legal mechanisms (laws, regulations, decrees, etc) that allow a 

community management of forestall resources under control of Forestall 
Directorate, 

· Approval and application of National Plan of Forestall Development and 
elaboration of National Plan for Forestall Exploration, 

· Looking for strategies of sustainable management of forestall product, 
· Research of species, forestall and agro forestall ecosystems to be 

protected, namely in the North and Northeast part of the country, 
· Research and promotion of productive species in wood of good quality, 
· Institutionalisation of Forestall Development Fund for building financial, 

material, technical, and human capacities, of the services of national park 
 

III.4.4- Conclusion 
 
Apart from not being in direct endanger to climate variations, the soils and forestall 
masses of Sao Tome and Principe, has been under strong antropic pressure, y«that risk 
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them at the long term period, to become much more fragile to the modifications of future 
climate changes. In terms of climatic sensibility, the northeast region, seems to be, 
according to the analysis of a group of national experts, said a region much more exposed 
to possible climate mutations. Some environmental modifications, already perceptible in 
the region, on the eyes of an ateentive observer, permit to preview an increase of 
temperatures, and consequently a decrease of precipitations, together with devastated 
effects on the soils and all ligneous populations of this region. This fact is so preoccupant 
while we realize that demographic pressure can already duplicate in horizon 2026.  
 
III.5-  Coastal and Fishing zones  
 

III.5.1-Identification of unities exposed to climate  
 
São Tome and Principe is made of two small volcanic islands of very high relief and 
strongly covered with vegetation. Thus the coastal zone is the economic space by 
excellence, where there is concentrated almost the total of economic infrastructures, 
including social habitat. The unities exposed to climate change, namely elevation of the 
sea level and coastal erosion, which are direct consequences to global heat. It’s 
classification and hierarchy are very delicate to exercise. The fulfilment of sensibility 
matrixes allowed us to select those whose economic importance is known and disposes of 
production statistics susceptible to allow an evaluation of basic situation. The minimum 
list (Table XIV) was retained. 
 

 

 

Table XIV : Main vulnerable sectors in the  coconut palm trees 

Unités cibles 
Climatic 
Impact 

Antropic Impact 
(Ext. d’inertes) Vulnerability Level 

Cult. vivrières 11 2 13 
Entreprises et services 11 2 13 
Infrastructures hôtelières 
Plages 10 7 17 
Habitat 10 7 17 
Poissons 
Mollusques 10 2 12 
Nappes phréatiques 10 0,5 10,5 
Centrales Thermo-électr 9 3 12 
Brasseries savonneries 
Huileries 8,4 2 10,4 
Mangroves 6,5 0,5 7 
Cacao 6,5 0,5 7 
Elevage 5,5 0,5 6 
 
  
III.5.2- Basic Situation  

 
III.5.2.1- Reference of actual base  
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 III.5.2.1.1-Biophisics aspects 

 
The littoral zone of Sao Tome and Principe is comprised between Exclusive Economic 
Zone (EEZ), that extends up 200 maritime miles and the continental limited located 100 
meters of altitude from coastal trace. 
 
The salinity of waters varies according to yearly season. The production of marine 
seaweed  is relatively limited due to exiguity of continental platform and it weak 
profundity.  
 
The  «upwellings» are very frequently during the dry season “Gravana”, because the 
influence of cold Benguela current. 
 
Coastal temperatures are very high (up to 26ºC) March to May, but enough mild from 
July to August (between 23º C and 23,5º C). 
 
The ecosystem of transition zone composed of salubrious water and covered by 
‘palétuviers’ (mangrove), is predominant. It is characterized by a big biodiversity with 
rare specie such as music shell of Rolas islets, to the South of the island of Sao Tome. 
. 
 
The continental platform is relatively reduced, with about 1.500km2. Two thirds (or let 
say 1.023km2) belong to Principe Island and only 436 to Sao Tome3. 
 
A zona costeira de São Tomé e Príncipe contém um grande biodiversidade, constituída 
por uma fauna e uma flora abundantes bem como de recursos minerais e hídricos.  
 
The main mineral mine are of petroleum in offshore zone (recently discovered), the 
beaches with sand for civil construction, the coral costal reefs near Lagoa Azul and argil 
used in pottery. Most of wood used as fuel to cook comes from littoral forestry. The 
availability of potable water in coastal zone is enough limited due to intrusion of salty in 
freatic coverage. 
 
Today, santomean littoral zone is subject of very active erosion due to exploration in 
ravines, in costruction materials (sand bocks and inerts). The investigations carried out, 
for this purpose, in the beaches of Diogo Nunes and Pomba, indicate a strong penetration 
of the trace of coastal line in order of 5,2 m per year. Between 1980 and 2003, we note 
(fig27 and 28) an extension of more of 100 mm of coastal trace. 
  

                                                
3 National Environnemental Plan  for Sustainble Development. (Vol. II) – PNUD/ RDSTP 
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Figure 27 : Scheme of coastal line of the beach Diogo Nunes (Sao Tome), initial littoral position in 1980 
located in 115 m of 0m. 
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Figure 28 : Scheme of the coastal line of  the beach Diogo Nunes (Sao Tome), new position in 2003 
indicating a penetration of more than 100 m in 23 years. 

  
 
III.5.2.1.2-Economic Aspects 

 
In the economic plan, the only available data for economic activities are related to 
productions, frequently expressed in local currency (Dobra, whose exchange rate varies 
between 8.000 and 10.000 Dobras in relation to USD 1.00) . 
 
The table XVI, and figure 29, below are identified contributions of main coastal sectors, 
in terms of GDP it gives an idea of importance in coastal zone for national economy. 
  

Table XV: Production of main economic activities located in littoral   

Years PIB - Hotell Fishing Constr. Prod. 
Entr/Serv.(MD) 

Prod.. Energ. 
(MD) 

Prod ZC 
(MD)  

1994 1.49 4.4 6.06 3.9   15.85 
1995 2.38 6.65 9.6 5.85 0.03 24.51 
1996 3.26 8.85 13.33 7.65 0.5 33.59 
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1997 6.42 13.23 19.82 12.77 2.48 54.72 
1998 9.95 19.3 32.67 19.49 4.24 85.65 
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Figure 29: Actual basic situation and evolving tendency of main economic sectors of the coastal zone of 
coastal zone. 

 
III.5.2.2-Definition of a base of future reference  

 
 III.5.2.2.1-Biophisic Aspects 

 
Future references of coastal erosion are based on lvel of actual exploration of coastal 
inerts that conduct to a penetration of the coastal trce of 5,2 m per year. Projected for an 
horizon of 2100, this erosion  (fig.28) will be about 630 m and it implies aan area in order 
of 1.200.000 m2 (1.246.266 m2). 
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Figure 30 : Penetration of costal line in horizon of 2100 due to extraction of coastal inerts. 

 
 III.5.2.2.2-Economic aspects 

 
Future references in terms of the growth of socio-economiuc activities were defined by 
analogy of the existing record readings. Apart from them to be so limited, these economic 
analogies constitute a trustful index of the intensity of littoral social economic activities. 
Figure 31 below stresses the tendencies of these activities evolving in horizon of 2100, by 
giving a perception of level of loss incurred at long term in the country. 
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Figure 31 : Reference of future base productions in coastal zone in horizon of 2100 
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III.5.2.3-Hypothesis of climate changes   
 
 III.5.2.3.1-Biophisic aspects 

 
No caso de mudança climática, o nível de penetração da costa será amplificado devido à 
elevação do nível marinho. Estará próximo de 700 m em relação ao nível de referência de 
1980 (fig. 32). As perdas, em termos de superfície, serão então de cerca de 1.409.546 m². 
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Figura 32 : Cenário com mudanças climáticas para a Zona Costeira. 

 
 III.5.2.3.2-Socioeconomic aspects 

 
Coastal zone is marked by the presence of elevated economic potential such as: 
 

· Enterprise and services, (shops, markets, banking structures, public 
administration, restorations and hotels), 

· Energetic infrastructures (thermoelectric plants),, 
· Artisanal and industrial unities, 
· Social habitat and other infrastructures, 
· The beaches, fishing dock and other coastal ecosystems. 

 
In the hypothesis of climate change, according to GIEC provisions, the elevation of sea 
level will have a inundation consequence in most of these economic infrastructures and 
coastal ecosystems under diverse risks. The degree of eventual impact will be, in any 
way, in relation to the function of the elevation of the sea level and coastal morphology. 
 
Based on the level of future reference, established as total productions on the coast in 
horizon of 2100 (according to today’s tendency) and supposedly to observe a reduction in 
half of global economic potential ( in horizon of climate change), we can make a table of 
level of losses to be incurred. Figure 33 below, indicates this impact in time, in million of 
Dobras.  
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Figure 33 : Level of coastal productions in case of climate changes. 

 
 III.5.3-Implact of climate changes in coastal resources  
 

III.5.3.1-Biophysic impacts  
 
The comparison of scenario of elevation of the sea level with future dynamic reference of 
the coastal trace (fig. 34) demonstrates that losses of economic space in the coast will be 
about 40 m for an area of 163.280 m2 due to   exclusively to climate change. 
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Figure 34 : Impact of climate change about climate change about the dynamic of coastal line in horizon of 

2100. 

 

The consequence of this dynamism will have an impact in the rich and diversified physic 
and biologic environment, comprised of: 
 

· A flora constituted by an important number of endemic plants, such as:4 

                                                
4 Idem - PNADD  
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�� Rinocera chevalieri, Xanthoxylum thomense et Chytranthus mannii, 
in tereestial envronment, 

�� Ipomeia pes-caprae, whose local name is “turtle leaf”, Struchium 
sparganphora whose local name is “Líbô d’aua”, Portulaca 
oleracea whose local name is  “bodrega”, in sea environment. 

 
· A fauna also diversified with terrestrial endemic birds well identified and 

classified by ECOFAC5, such as : 
 

�� O "choucador from  Príncipe" (Lamprotornis ornatus), 
�� O Drongo from Príncipe (Dicrurus modestus) and other rare 

species. 
 

Marine turtles6, such as:: 
 

�� Chelonia mydas (local name: Ambo ou Mão branca), 
�� Eretmochelys imbricata (local name: Sada ou Mão vermelha), 
�� Dermochelys coriacea (local name: Ambulância), 
�� Lepidochelys olivacea (nome local: Tatu), 
�� Carreta carreta (local name: Cabeça Grande). 

 
A fauna («ictiofauna») rich and diversified with several other sea products (see the table 
of sea species in annex) 
 
An ecosystem of transition, of salubrious water and infested with «palétuviers» 
(mangrove) very particular, characterized by a big biodidiversity, with rare species like 
music shell of Rolas Islet in South of Sao Tome. 
 

III.5.3.2-Social Impacts   
 
The inundation of coastal zone of Sao Tome and Principe will put in danger a population 
of about 102.000 inhabitants in Sao Tome, and almost 5.000 inhabitants for Principe, or 
let’s say about 77% and 83% of the population of the archipelago. 
 
 

III.5.3.3- Econimic Impacts   
 
The coastal zone is the most equipped and it contains major urban centres of the country. 
Agriculture, cattle and fishery, are the main economic sectors of the country that are 
equally concentrated in coastal zone. These economic sectors represented from 1994 to 
1998, about 22º% of GDP. It was then fishery (with 6%) of GDP, industry and handcraft 
(about 3%), trade (about 12%), restaurants and hotels (about 12%) financial activities 
(about 6%) public administration (about 22%) and fiscal  (about 3%), with a road 
network along the coast. The group of economic potential, estimated as such, can be 
strongly affected by inundations due to the elevation of sea level and coastal erosion. 
 

                                                
5 ECOFAC – Lucienne Wilme (1988-1989) -  Balade sur des jeunes îles du plus vieux continent. 
6 Relatório do inquérito para identificação das espécies de tartarugas existentes em S. Tomé e Príncipe –
Corpo da Paz e ECOFAC (Outubro 1994) 
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In terms of halietic resources, the elevation of temperatures of superficial waters will 
provoke low global productions. This is what indicates the halieutic campaign made in 
Guinea Gulf (FAO, 199) and FAO/UNDP/ Project GLO 92/013 (1999). These studies put 
in evidence the straight relation between the migration of detailed biomass as well as 
superficial increase of temperatures in oceanic waters. In this base, a group of experts 
formulated a certain a certain number of hypothesis related to the evolution of global 
temperature, which can give an idea of the level of vulnerability of the fishery sectors in 
horizons of 2020, 2050, e 2100 (fig. 35, 36 and 37). This hypothesis of superficial 
increase of temperature in oceanic waters, translate according to the national experts, the 
level of cut down in halieutic productions of santomean coastal zones. 
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Figure 35 : Scenario of  temperature variation to the area in horizon of 2030 
 
 
 
 

Figure 36: Scenario of temperature variation to area for the year 2050. 

 
 

Figure 38: Scenario of temperature variation of seawater for the year 2100. 

The losses or at least absence of revenues in terms of economic growth, in case of climate 
change, was estimated (Tab. XVI and fig 38) in about 1.000 thousand million Dobras in 
horizon of 2100. 
 
 

Table XVI : Economic losses resulting from coastal erosion and elevation of sea level in coastal zone. 

Temporal Horizons Réf (MD) CC (MD) Losses(MD) 
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2000 88.816 68.816 20 
2010 288.816 168.816 120 
2020 488.816 268.816 220 
2030 688.816 368.816 320 
2040 888.816 468.816 420 
2050 1088.816 568.816 520 
2060 1288.816 668.816 620 
2070 1488.816 768.816 720 
2080 1688.816 868.816 820 
2090 1888.816 968.816 920 
2100 2088.816 1068.816 1.020 

 
Ref.: Production without hypothesis of climate change or future reference; CC: Production hypothesis of 
climate change; MD: Million of Dobras.  
 

Figure 39 : Economic impact of climate changes on coastal resources in horizon of 2100. 

 

 III.5.4-Adaptation measures  
 
Coastal zone is very sensitive to climate variations, namely the elevation of the sea level, 
which is direct consequent of expected global heating during coming 5 to 10 decades. 
Sao Tome and Principe, a tiny island nation, is directly under danger of the most small 
climate change. Being volcanic islands, they dispose of very small propitious space for 
the habit and economic activities, so that all infrastructures are found concentrated in the 
coast. 
 
Apart from this, the coastal zone of Sao Tome and Principe is subject to multiple antropic 
aggressions related namely, to mineral exploration (sand extraction for civil construction, 
). 
 
 
The group of experts preceded an evaluation of vulnerability/adaptation to the coastal 
zone and for instance they identified a high level of vulnerability of the socio-economic 
space of the country and they suggest alternative measures: 
: 
 

 
 
 
III.5.4.1-Long term measures  

 
In the short term, the group of experts preview a definition of immediate measures of 
coastal protection. It refers namely to: 
 

· Normalization of mineral explorations, 
· Instauration of strategies of protection against coastal erosion, namely operations 

related to reforestation and installations of rocks cordon, 
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· Detailed studies of coastal geologic structure, as well as maritime dynamism that 
might allow the identification of propitious zones for mineral exploration without 
jeopardize costal stability 

  
III.5.4.2-Medium term measures  

  
Medium term, convenes: 
 

· Undertake architectural investigations that aim look for a replacing alternative to 
beach sand, in order to impede coastal systematic destruction, 

· Put in perspective the extraction of submarine sand, 
· Look for strategies for the rehabilitation of beaches,  
· Establish a coastal observatory and pursuing the steps of sea level changing 

(groos-africa) 
· Establish a project of protection and support to coastal management, 
· Establish a system of vigilance of EEZ. 

 
In what concerns fishery, it convenes that suitable measures be taken for an integrated 
management of the sector, either in what refers to domestic fishing or what concerns 
regional fishing. The following measures must be implemented: 
 

· Equipment and modernization of the sector,  
· Study and actualisation of halieutic potential, 
· Training and building technical capacities and technologies of fishermen 
· Strengthen vigilance and control of EEZ. 
. 

 
 III.5.5-Conclusion  
 
Regarding coastal zone, the problem of data is raised with acuity. Apart from some very 
insufficient sea graphic data available, which is unable to favour a correct evaluation of 
the basic situation of the sector, there are no trustful records about the evolution trace of 
the coast. 
 
We think that only analogous spatial, for the use of data of specialized centre of certain 
Guinea Gulf countries, can favour the realization of this evaluation. This could be 
conceived, in the scope of bilateral cooperation, und the building of capacities among 
member Convention countries. 
  
It is also possible to think that historic analogies, such as palaeontology observations, 
could allow the identification of fluctuation cycles of the sea level susceptible to reveal 
todays and future tendencies at our coastal sea level. 
 
 
Based on the examination done by experts and based on analogous exploration of coastal 
erosion of the existing productions, these national experts realized the existence of high 
level of vulnerability in santomean coasts regarding climate change. These experts has 
also noted in effect, a high level of risk to the country, considering that infrastructures, 
social habitat and socio-economic activities are concentrated in the coast. 
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Referring to fishing, the panel of national experts designated this sector to be very 
sensitive to evolution of some climatic parameters, such temperature, sea level, 
precipitations, maritime currents and winds. 
 
As long the temperatures of superficial waters increases. Fish migrate in profundity due 
to rarity of biomass in surface. 

III.6-Population, health and education  
 
 III.6.1- Basic environmental and social situation 

 
III.6.1.1-Population 
 
 III.6.1.1.1-Population structure 

 
Santomean population knew a strong growth between the years of 1960 and 1990, in 
which the effective number almost doubled reaching an amount of 82%. Figure 29 below 
illustrates this fulgurating growth. 
 
 

Figure 40: Evolution of effective population number during last 40 years 
 
This population is mostly young was it is demonstrated in pyramids of ages, (fig 40). In 
the years of 1980, it was approved that this young population is mostly masculine in 
relation of 47,33 boys against 45,15 girls. This disequilibria actually reviewed reveals the 
establishment of a relation of 43,1% boys against 41,0% girls. 
.     
 

 
Figure 41: Pyramid of population ages of Sao Tome and Principe (2001) 
 
In stratification of adult age, the phenomenon is different. We found a slight numerical 
superior number of women over men as it is shown in figure 41. 
 

Figure 42 Distribution of population by sex 1960 e 2001 

(Source: Instituto Nacional de Estatística - INE) 

 
   III.6.1.1.2-Growth population rate  
 
Compared with other African countries (Liberia 5,5%), Eritreia (4,2%), santomean 
population knows a weak growth. Even though the country knew a strong population 
growth between the years 1960 and 1981 (the growth rate jumped from 0,7 to 2,5% 
during this period), so the population is placed in a regression situation during last 
decades, to reach sensitively 1,6% between the years of 1991 and 2001. 
 
 

 III.6.1.1.3-Population density  
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The total population density knew an evolution of 64hab/km2 in 1960 for 137,5 hab/km2 
in 2001. 
 
In 1960, the district of Mé Zoxi was the most populated one with more than 30% of 
population of the country. Other districts had settlement rate twirled between 5% and 
15%. From 1970, this population territorial distribution knew big alterations with a 
loosening in Mé Zoxi by benefiting Água Grande. Other districts during this time 
experienced certain population stagnation. This population dynamism has to do with 
migratory flux towards the capital of the country (Sao Tome city), located in Agua 
Grande District. 
 
This unequal population distribution has its origin regarding big disparities in population 
density (fig. 42), with locations with less than 20 inhabitants per km2 against others with 
settlements of 2.500 inhabitants per km2. 
 
 

Figure 43: Distribution of population density per district and settlement rate in relation to liveable area 

  III.6.1.2-Health 
 
Malaria is secular disease in Sao Tome and Principe and it is revealed through the 
existing records since XV century. In this regard, the struggle against malaria began since 
the beginning of XX century, an at the en of the world War II, while numerous strategies 
and interventions of eradication of this disease were undertaken by colonial power. 
Theses programs were based, essentially, in the struggle against vector via the use of 
larvicids and extermination of adults’ mosquitoes with DDT. The chimioprofilaxy were 
equally applied to population 
 
     
In 1968, a mission was created for the eradication of Malaria (MEP). This mission made 
two campaigns of struggle against malaria. The first campaign took place from 1971 to 
1973, and the second one from 1977 to 1983. These campaign produced results so limited 
with relative low infantile mortality. The second campaign, that was more important 
registered a certain number of acquisitions, namely in plan of building capacities, such as 
vector biologic study training of cadres, populations advocacy on the rules of hygiene and 
salubrious state in the environment. 
 
After this mission, in 1984, there was a cut down in mortality rate due to malaria 
according to what is shown in fig 43 below. 
     
 

Figure 44 Mortality rate per malaria 

  III.6.1.3-Education 
 
   III.6.1.3.1-Schoolig rate  
 
School effective numbers, in primary school, has grown up very quickly between the 
years of 1974 and 1994. From 10.803 students in 1974, in 1975 the number reached 
14290 and 1980 the number became 18.806, to make an amount of 38.548 in 1994, such 
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an evolution that represents annual average growth about 210%. From 1994, the 
education system experienced an evident backwards, namely in the sectors of primary 
and secondary school, which are the pillars of the education system. 
 
In last seven (7) years, to which there is official data available (1994-2001) there has 
been noted a reduction of rough schooling rate. For the primary school, in 94/95 the rate 
was 122%, in 2001 the same rate went down to 101%. As we can observe in the table 
below, the decline situation of these rates continues to verify in secondary school (5th and 
8th grades). To this level the rate was 74% in 94/95, but the number began to lower down 
in 2000/2001 of 52%, representing a decrease almost 22%. 
 
In relation to ‘Pre-University’ grade, there was a rapid increase of rough schooling rate of 
1995/1996 to 1999/2000, and the experience of increasing continued to be constant 
between 1997/2000, with only 5 points down in the following school year. 
    
The measurement of schooling rate (through rank), reveals the capacity of reception of 
pedagogic system. When we observe this situation, in the case of santomean pedagogic 
system, in which rough schooling rate is superior to 100%, we conclude that the system 
had the capacity to receive children of school age, in reference period. 
     
The data indicates that, the level of primary school in general, the capacity is superior to 
100% in all the regions of the country, either in urban regions of the country, or rural 
areas (as we can observe in fig. 44 below). 
 

Figure 45 : Evolution of schooling rate of  1994-95 to 2000-2001 

   III.6.1.3.2-Literacy rate  
 
The literacy in São Tome and Principe is at enough elevated level, with an average about 
85% in Agua Grande, against 65% in Caué. We can note a good evolution of these levels 
of literacy between 1991 and 2001 that rose up to 9.6%. 
 
 
 III.6.2-The bases of future social reference  
 
  III.6.2.1-Population 
 
For the analysis of evolution of effective numbers and population density, we took in 
account two possible variable: 
 

1. A growth rate of 2%, which corresponds government projections for the horizon 
of 2025, which for instance will be projected up to 2100. 

 
2. And other rates much more low (of 0,98%) regarding eventual antropic and 

environmental pressures (namely population growth and deterioration of natural 
resources). 

 
 
   III.6.2.1.1-For 2% growth  
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With annual average growth rate about 2,0% the total population will be almost 197.730 
inhabitants in 2021; 367.000 inhabitants in 2051 and more than 900.000 inhabitants in 
2101 (figs 45). 
 
 

Figure 46: Future reference of population evolution 

Regarding population density, in relation to total space of the country, with a density of 
137,5/km2 in 2001, it was expected 366,6 hab/km2 in the years 2051 and 2101 
respectively. 
 
Regarding District of Agua Grande, since it refers to the most populated region of the 
country, this density would reach 8385,4 hab/km2 in 2051 and 22507 hab/km2 in the year 
2101. 
 
Regarding District of Caué, and to be a district less populated of the country, this density 
would be only 55hab/km2 in 2051 and 148 hab/km2 in the year 2101. 
 
For better analysis of population density, at all level in the country, and based on the fact 
that more than half of national territory be composed by forestry, we must calculate 
population density in relation to liveable space. Thus, in 2001, instead of 137,5 hab/km2, 
we would have a density of 252,5 hab/km2. For the years 2051 and 2101, we would have 
a density of 600,7 hab/km2 and 1618 hab/km2, respectively. 
 
On the other hand (fig 46), regarding the liveable space, settlement density passes from 
simple to double. 
 
 
Figure 35: Future reference of population density 
 
If we observe the movement of GDP per capita, in relation to this population growth (fig. 
46), being of 3,7 millions in 2001, would reach 5,98 and 10,4 millions dobras in horizon 
of 2015 and 2025, respectively. 
 
These State optimistic projections take in consideration unfavourable aspects with 
downfall of cocoa production, its inflations in international market, as well as 
deterioration in terms of exchange at world level, but also and mainly expectations on 
soon coming petroleum exploration. 
 
 
 

Figure 47 : Reference of base economy B/hab.) 

 
 
 
   III.6.2.1.2- Growth population rate = 0,8%    
 
If the Government take measures aiming to improve conditions of population lives, the 
increase of life expectance, reduction of natal and mortality, health and education 
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policies, and if we reach an annual average growth rate of about 0,8%, we would have a 
population of almost 149.012 inhabitants in 2021, 161.371 in 2051 and 166.597 in 2025 
(fig.48). 
 
 

Figure 36 : Evolution of effectives in 2025. 

About population density regarding the total space of the country, with a population 
density of 137,5 Hab/km2 in 2001, would reach 148,9 hab/km2 in years 2011 and 2021, 
respectively. 
 
The District of Agua Grande, as the most populated of the country, would have a density 
of 3.404,7 hab/km2 in 2011 and of 3.687,1 hab/km2 in 2021. Caué, the least populated 
district would have only 24,9 hab/km2 in 2011 and 29,6 hab/km2 in the year 2021. 
 
The population density analysis according to liveable space in last two years, would give 
us a density of 243,9 hab/km2 and 264,1 hab/km2, respectively. 
 
Total density compared with density of liveable space it allow us to note that, either in 
2001 or 2021, this density would continue to be higher than 60% to the total area (fig 49). 
 
 
Figure 49 : Evolution of population density from 2001 to 2025. 
 
If we observe the movement of GDP per capita, in relation to population growth, and 
with almost 3,7 million dobras in 2001, it would be from 6,9 to 12,9 million dobras 
during last years 2015 and 2025 respectively. 
 
With this policy (fig 50), we would have an amount of GDP per capita about 15% to 
24%. 
 
Figure 50: GDP per capita 
 
 
 
 
  III.6.2.2-Health 
 
In these conditions, sanitary situation would be clearly better (fig 52 and 52) 
 

Figure 51 : Evolution previewed in sanitary situation 

Between adolescents and youngsters, the two scenarios preview a progressive decrease of 
the disease, but any way a scenario with Government intervention, the reduction would 
be much more significant. 
  
 

Figure 52: Evolution of infantil mortality  

Source: ODM Objectives of development for Millennium  – PNUD 2004 (Adapted) 



 57

  III.6.2.3-Education 
 
During the years of 1990’s we realized a clear progressive degradation of schooling rate, 
which jumped from 96,3% in 1990 to 77,6% in 1999. However recent data of Ministry of 
Education indicates an opposite of this tendency, in which the rate reveals a growth 
tendency, going from 68,3% in 2000 to 69,3 in 2001. If this tendency continues with 
implementation of several policies envisioned by the Government, namely the “EPD” 
(Education for all in year 2015), can preview an increase of this rate also to 100% in the 
year 2015. 
  
 

Figure 53: Evolution of liquid rate of primary school schooling up to the year  2015 

Fonte: Objectifs du Millénaire pour le Développement – PNUD 2004 (Adapté) 
 
From 1991 to 1999 the clear adult literacy rate moved backwards, in general, passing 
from 93,9% to 80,7%. Any way, in 2001 the results from RGPH demonstrated some 
regaining of anterior levels, let’s say in the year 1980, the it was evolving around 25%. 
On the other hand, adult literacy rates of stratification fraction between 15-24 years old, 
tend to diminish. Consequently, we can preview a decrease of rate up to the year 2015. 
The policies previewed by the Government, in the scope of its several programs of 
intervention in Education sector, can invert the tendency. E can preview then, that the 
two rates will evolve in the same direction up to the year 2015 and can reach 100%, as 
the Government objectively established it. 
  

Figure 54 : Evolution of literacy rate  

Scenarios of social evolution regarding climate changes 
 
 III.6.3-Scenarios 
 
  III.6.3.1-Population 
 
Scenarios of the evolution of social situation demonstrate us that, with climate changes 
previewed for the horizons of 2050 and 2100, there will be progressive degradation at the 
level of populations lives translated in losses of value of GDP. The previewed scenario 
by Government projections (optimistic scenario) indicates that a positive evolution of 
level of life, through a progressive increase due to revenues coming from other financing 
sources.  However, this scenario will be possible only if all the conditions would be 
fulfilled, including maintenance of today’s environmental conditions. 
 
If climate change occurs as it is previewed, we expect that there will be a degradation of 
social conditions; there will be a clear tendency to decrease of GDP per capita, leading 
rapidly closer to poverty stand point, which 2.638.618, dobras, or let’s say USD 277,75. 
 
 
Figure 55: Evolution of PIB 
 
  III.6.3.2-Health 
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In these conditions, poverty will aggravate due populations to real revenues will diminish 
and the country will experience difficulties to satisfy real health needs, Sanitation 
conditions will also aggravate because demographic pressure will accentuate. Thus, 
malaria, which is, disease related with sanitation conditions, will certainly predominate.  
Mortality rate will certainly, increase since mortality related to malaria will be the main 
cause of mortality in the country. 
 
  III.6.3.3-Education 
 
In the scenario of clear GDP rate reduction and of population impoverishment, the 
Government will have no enough resources to invest in Education, regarding that it is the 
sector that strongly depends from the State. In this context, Government provisions to 
reach a universal school rank covering all children in school age could be unrealisable.  
There will be less students attending Scholl and, than illiteracy will increase as well risk 
to see in more sensitive way, the effects in environment. 
 
 
 III.6.4-Vulnerability Identification  
 
We can the, conclude that the country is, at social point of view, very vulnerable climate 
changes. And this vulnerability is translated by a detour of the evolution circle line 
previewed optimistically by the Government and the evolution of previsions that include 
climate change. This detour is about 16.193.319,00 dobras, equivalent to USD 1.704,56 
in 2100. All of these mean that the country will experience a impoverishment, in a 
scenario that includes this change. 
 
 
 
 
 
 
 
 
 
  III.6.4.1-Population 
 
According to the group of experts working in social aspects of Democratic Republic of 
Sao Tome and Principe, social layers of the archipelago are very fragile, composed of 
socio-professional groups extremely poor and to strongly vulnerable to climate changes. 
 
Climate change endangers to reduce much more agricultural productions, including 
fishing product and endangers also to contribute to a drastic cut down of populations 
shopping power. In addition, it endangers also to create favourable conditions to increase 
diseases such malaria and intestinal infections (gastric) and repertories, already endemic 
in the country. 
 
 
The country is as such vulnerable, from the economic point of view, which means 
regarding climate changes the level of impoverishment will raise. 
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  III.6.4.2-Health 
 
From social point of view, sanitary conditions will suffer the effects of this tendency. 
Infectious disease, namely vector disease, will have a tendency to grow stressing in 
particular malaria as the main mortality cause at national level. 
 
  III.6.4.3-Education 
 
The levels of child schooling per age apprenticeship will reduce considerably and adult 
illiteracy will be raised. 

III.7-Water, energy and mines resources  
 
 III.7.1- Resources from water and hydro-energy 
 
In this report, resources from water has consciously, been connected to energy, since they 
represent a important energetic potential to the country. Thus, the analysis of its 
vulnerability and the investigation alternative strategies will be, mainly, oriented to this 
energetic projection. 
 
  III.7.1.1-Basic hydrologic situation 
 
As basic climate situation shows, Sao Tome and Principe enjoys a humid equatorial 
climate, with precipitations comprising between 500 and 7.000 mm. The country enjoys 
also a huge hydrographic network, alimented by theses precipitations (during rainy 
seasons), also on the other hand, and mainly numerous water streams that drain the 
underneath waters. 
 
It is composed (fig 56) of more than 50 water streams with lengths varying between 5 and 
27km long, with waterfalls of 1.000 and 1.500 meters. It refers to a network of radial 
character distributed from the centre (located in high altitude) for a margin line that 
rounds the country. More than 60% of these water streams locate in south and southwest 
part of the two islands. 
. 
The capacity of these water streams is of 2,1 million m3 of water, equivalent to a capacity 
of water supply of about 10.000m3 per year, per capita.  
 
Figure 56: Hydrologic map of Sao Tome and Principe 
 
Meanwhile, these water streams are yet little studied.  Only the river Iô Grande was a 
subject of follow up study (from 1959 to 1985), at Manuel Carroça and LGP-84 station. 
This river was taken as example for development of basic situation of caudal in the 
country. 
 
We must note a certain tendency for a decrease of precipitations during three (3) decades, 
translated in diminishing of rivers caudal. The hygrogram exam of floods, in stations of 
Iô Grande River demonstrates, in general (tab XVII), a clear tendency for lowering of its 
current, with strong inter-annual variability of the same debt. 
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Table XVII : Analysis of the evolution of caudles of Iô Grande river in Manuel Carroça station 

Hydrometric 
Station  

Períod Average 
caudal  (m3/s) 
* 

Lowering of 
caudal ** 

% OF LOWERING 

OF CAUDAL *** 

Manuel Caroça 1959 – 1984 (25 years) 13.55 3.3 m3/s 13% 
LGP – 84 1959 – 1985 (26 years) 9.76 2.4 m3/s 12 % 
 
* Average caudal in the period considered in Basic Situation (1959 - 1985) 
** Difference of caudal verified in the extreme line of tendency of Excel, or let say: 
Station. Hydrm. Manuel Caroça:  11.9-13.55= -1.65 
Station. Hydrom LGP – 84 : 8.6-9.76= -1.16 
*** Percentage calculated in the basis of lowering of caudal obtained through the line of tendency verified in the period 
considered in relation average caudal for the same period. 
Station. Hydrm. Manuel Caroça:  -1.65 / 13.55 = -0.13  
Station Hydrom LGP – 84: 
 
 
  III.7.1.2-Energetic situation 
 
   III.7.1.2.1-The hydro-electricity 
 
The country disposes of enormous energetic potentialities (mainly hydric resources) but 
non-explored. The energetic potentialities of the country is evaluated about 247 
GWh/year and actually is very little explored considering the level of real consumption of 
enterprises in exploration, not reaching 10 GWh/year. In development of the energetic 
sector, it is understandable that the potential of energetic potential of hydric origin can 
cover 70% of the total energetic needs of the country. 
. 
 
This potential source is capable to serve the entire national territory in electricity. A 
thermic power plant with minimum capacity would be enough to satisfy the existing need 
during the dry season. 
 
 
Actually, the electric network globally rudimentary, with isolated unities in the base of 
thermic groups of electrotecny (generators) or hydraulics. The energetic coverage is 
globally insufficient and it justifies ruptures in the supply of electric current that were 
constant until 1999. 
 
This situation improved clearly from the year 2000, with rehabilitation of hydroelectric 
power plant of Contador and installation of 3 generators, of 1500 each one, in Thermic 
Central power plant existing in Sao Tome city. 
 
The country can shortly become petroleum producer, considering petroleum 
investigations data produced by certain societies like PGS – Exploration or Exxon Mobil 
that indicate important reserves (approximately of 8.000.000.000 – eight million – barrel 
o petroleum) in north part of Principe island. 
. 
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If this confirms, petroleum exploration could begin from 3 to 5 year after the Bids of 
Blocks (done on 22 of April 2003). Having thus a source of proper energy, the could 
develop the hydroelectric potential that it disposes. 
    
   III.7.1.2.2-Industry  
 
The only important industry experienced by the country refers to the past sugar cane 

exploration. It happened between the years 1578 and 1582. At the time 

there about 60 factories of sugar cane 

 

After independence the State Government decided to launch basis for an industrial 
development through the creation some industrial unities. 
 
In last years, the industry sector was not considered a priority one. That is why there 

was no worthwhile investments in this sector, nor even a significant one 

in global production. The industry represents about 6% of GDP of the 

country 

 
 
 
 
 III.7.2 Fieldwork studies (Target Unities), selection of method of evaluation.  
 
  III.7.2.1-Aimed unit (target) 
 
The study of vulnerability and adaptation of the energetic sector to climate change refers 
essentially to sub sector, of “water-energy” that seems to be the main exposition unit of 
this sector to climate. The analysis of vulnerability/adaptation were in general, 
concentrated in energetic production type, and particularly, hydroelectric production.. 
.  
 
  III.7.2.2-Metodologies of evaluation  
 
In methodological plan, the analysis of basic situation of the sub sector was done in 
relation to climatic variability, evoking cause and effects relations between water cycle 
and energetic production of water stream. The basic climate situations (today’s and 
future) and the creation of scenarios for future climate changes were based in cause and 
effects (linear regressions) between debit of rivers and climate parameters (temperatures 
and precipitation), in order to define evolving tendencies. Instead of hydro.climatic data 
available in the sector we took analogical method as an option. 
 
  III.7.2.3- Identification of causes of energetic variability of water 
streams  
 
The variation of energy of water stream is due to simultaneously climatic and non-
climatic factors (antropic, namely) 
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These factors are: 
 

1. Temperature of the air (Evaporation). 
2. Precipitation (Pluviosity) / Relative Humidity. 
3. Velocity and winds direction 

 
 
Non-climatic factors are essentially the following: 
 

1. Irrigation 
2. Antropic supply and services 
3. Infiltration and evaporation. 

 
The climatic interference between different water tanks and factor of water circulation 
operates, globally, according to organigram modal presented below: 
 
 

 
Figure 37: Organigram of climatic and non-climatic factors influences on hydro-energetic resources 
 
 III.7.3-Actual basic situation up to 1990  
 
  III.7.3.1-Analysis of rivers flowing off 
 
For hydrologic analysis, we retained Iô Grande river station that disposes of a long flow 
up to Manuel Carroça and LG-84 stations. Figure 58 below shows low continuing debits 
of the river since 1959. 
 

Figure 57 : Situation of Iô Grande caudal. 

 
This cut down in river flowing off is approximately 24.42% of 25 years of observation. 
 
 III.7.4- Definition of caudles future references 
 
The definition of future reference of river flowing off in the country was done by actual 
decrease projection of debits of Iô Grande to the horizon of 2100, retained as a year 
projection of future climate changes. Figure 59 below gives us the results of this 
projection. It indicates that this temporal horizon, the low debits will be near 80%. This 
potency of water streams will be obviously incompatible with energetic vocation of these 
rivers. 
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Figure 4 : Future reference of rivers caudles evolution  
 
 III.7.5- Definition of Climatic basic Situation (Scenarios) without climate  
 
Based on scenarios of climatic modifications, described in the item “climate” of this 
report, scenarios of respective hydrologic situations were exercised. Figure 60 below 
shows us the results. 
 

· Curve1: Positive Impact to Climate Changes. Humid Period (1951/70). 
· Curve 2: Negative Impact to Climate Changes. Dry Period. (1971/90). 
· Curve 4: Negative Impact (second curve). Refers to precipitation behaviour 

according world climate changes (ECHAM4/IS92A). 
 
The results found trough these curves; compared to others correspondent to rivers caudles 
in case of Climate Changes (curve 2), correspond to a famous degree of Vulnerability of 
energetic resources of the country. 
 
Figure 38 :  Compared evolution of future references without scenarios of climate changes  
 
 III.7.6- Evaluation of impacts to climate changes  
 
  III.7.6.1- Importance of climate changes in energetic production 
 
As it was demonstrated, Sao Tome and Principe must face gradual diminishing of rivers 
debits and probably disappearance one among them. This lowering down is due to low 
precipitations previewed by analogous pluviometric of the country and the modal 
ECHAM4 of climate change. 
This unprecedented phenomenon will lead the country to an extreme difficult considering  
 
  III.7.6.2- Measures of adaptation of hydric resources regarding 
climate changes (recommendations. 
 
According to the level of vulnerability identified regarding future climate changes, the 
following measures of adaptation were identified as recommendation in an integrated 
plan of actions oriented to protect and preserve resources: 
 
 
The Government of STP must firstly elaborate an objective policy strategy oriented to 
utilization of the hydric potential of the islands. For what is necessary to conduct a global 
evaluation of all hydrologic potential available, including underneath water resources that 
support the debit of water river flowing off to the area up to that moment ignored. 
 
The Government must also undertake legislative measures by breaking down to the abuse 
verified in utilization of unfailing resources. The water must be protected by law by 
imposing regulations to its use and establish measures and precautions for it 
conservation. 
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Immediate adoption to procedures aiming implementation of most projects conceived for 
the construction of hydrologic electric power plant, to take advantage, of existing hydric 
potential. 
 
In terms of institutional and technological building capacities of the country and 
consequently development of its capacity and conceive its own development strategy, we 
recommend: 
 

1. Rehabilitation of Udometric Posts and National Meteorological Network 
Antenna, as well as installations of new infrastructures of Meteorological 
Observation where they are necessary. 

2. Construction of Posts of Hydrologic Observation in main rivers of the country and 
training of competent cadres in the Hydrology sector. 

3. Creation of automatic systems of daily measure of the debit. 
4. Elaboration of measures that discourage inutile water wastage. 
5. Creation of punitive measures against all water contamination forms, either 

chemistry, or biological, apart from that coming from nature. 
6. Identification of measures leading to minimize bad use of canalised waters for 

inopportune purposes, as well as the water distributed by water enterprise EMAR. 
7. Coordinated development of production of Alternative Energy, especially Solar 

Energy that consequently takes advantage of the increase of global temperature. 
8. Promote projects of planting trees. 

 
III.8- Agriculture 
 
 III.8.1-Basic situation 
 
Sao Tome and Principe disposes of 44.757,99 hectares of rough land (according to 
statistics of Gabinete reforma Leito de ardósia 2002) with a total cultivated area of 
41.367 hectares (Agricultural Census 1990). The distribution of these cultivable areas in 
relation to agricultural explorations is the following: 
 

· Cocoa trees: 26.076 hectares, 
· Coffee trees: 984 hectares, 
· Coconut palm trees: 7.676 hectares, 
· Food crops: 3.500 hectares, 
· Banana trees: 4012 hectares, 
· Several cultures and cattle occupy the rest of agricultural soil. 
· With agricultural reform, the problem of cultivated land is no longer raised. The 

main problem raised at the moment has to do with financial resources to explore 
the land. According to agricultural census of 1990 agriculture employs 35.072 
people whose 35% are women. 

 
Agriculture plays na important role in country’s economy. It contributed along with 
forestry (in 1993) for a value number of 44, 663 million dobras or let’s say 18,4% of 
GDP. Its creation has brought the contribution of 895 million dobras, or let’s say part of 
5,3%. 
 
 III.8.2- Climatic Vulnerability  
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It is difficult for Sao Tome and Principe to evaluate the impact of climate change in 
agricultural productions, due to lack of basic data.  However, agricultural zone are not 
exposed to big catastrophes like inundations or severe droughts. Agricultural losses, 
caused by climate calamities are almost rare, even though there cases know in recent 
history of country. It refers for example: 
  

· Drought of 1983, which provoked considerable agricultural production losses, 
· Diluvium rain occurred outside the rain season in 1984 that in certain regions of 

the country caused harms to cereals like corn. 
· Violent wind (thunderstorm) that blew in March/April and October/November 

that are frequently prejudicial to certain agricultural productions. 
 
In case of (according to MAPDR, 2001) thunderstorm occurred in April 2001 in 
agricultural communities of Santa Catarina and Diogo Vaz and caused huge losses of 
cocoa, banana, fruta pão (bread fruit) in 301 small farmers fields. These losses were 
evaluated in 72.267.610,00 Dobras, or let’s say 8.030 DBS. 
 
The niche (comercial circuit) of eggs and meat is, on the other hand, sensitive to 
temperature and humidity to air. These parameters create conditions of stress that 
contributed to the cut productions down. 
  
The increase of humidity of the air is equally of proliferation of bovine, caprine and ovine 
parasites in humid and super humid zones. 
 
In order to evaluate the risk that agricultural sector can experience, the group of experts 
defined two scenarios: 
 

· A first scenario, very optimistic one based on conditions of actual climatic 
stability, where thermic and pluviometric variables would be negligent in the 
country and where the basic actual situation will be the same in horizons of 
projections. 

· It is a pessimistic scenario, based on the situation of savannah zones that could 
experience a drought at the long-term period. Ti is this situation that simulates 
climate change. 

 
The panel of experts considers that, in actual scenario (tab. XVIII), the impact of climate 
in the sector is almost null (weak to moderate) in which the evolution of production will 
not have socio-economic and environmental conditions. In the case of scenario with 
climate change /tab. IX), the influence of climate, namely low precipitations could 
perform an important role. 

 

 

 

Table XVIII : Scenario of environmental and agro-cattle risk without climate change  

 Climate parameters Environmental and socio-economic 
parameters 
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Unities of 
agricultural 
exposition 

Temperatur
e of the air 
with few 
variation 

Precipitation 
with few 
variation and 
availability 
in water 

Elevation of 
sea level 

Infectious 
fotosanitary 
diseases 

Erosion and 
soil hydric 
drainage 

Overpasturag
e 

Savannah zone ++ ++ - - ++++ ++++ 
Zones of 
pasturage in 
savannah and 
domestic animals 

++ ++ - - ++++ ++++ 

Other zones of 
cultures in humid 
zones 

- - - ++ - - 

Vegetative Cycle ++ ++ - ++ ++++++ +++++ 
Coastal zones  ++ ++ ++ - ++++++ - 

NB The level of risks are noted in chess table of 5: () negligent risk,(+) weak risk,(++) moderate risk, 
(++)elevated risk, (+++) elevated risk, (++++) very elevated risk. 
. 
 
In present scenario, refers to the factors outside the climate (table (XIX) does not 
constitute an elevated risk for the development of agricultural production and climate. 
 
Table XIX: Scenario of high environmental agro-cattle with climate change 

 
 
 
 

NB: The level of risks is noted on chess table of 5: () negligent risk, (+) weak risk, (++) moderate risk, 
(+++) elevated risk, (++++) very elevated risk. 
 
The risk in present situation is moderate in global terms. Only the perspective of climate 
change, (variation of temperature, of insulation, of sea level (2nd scenario), can provoke a 
perceptible impact in agricultural production of the country. 
 
 III.8.3- Strategies of adaptation 
 
In such conditions the main measures of adaptation retained for the sector are: 

 Variation of precipitations  
 

Parameters on non 
climatic 
(Environmental) 

Place of exposition or of 
risk 

Decrease of 
temperature 

Increase of 
precipitation 

Increase of 
temperature 

Decrease of 
precipitatio
n 

Infecções doenças 
fitossanitárias  

Savannah zone - - +++ +++ ++++ 
Zones of pasturage, 
domestic animals of 
savannah 

- - +++ +++ ++++ 

Other zones of agricultural 
exporting food crops and 
domestic animals 

+++++ +++++ ++++ ++ ++++ 

Factors of production 
losses associated to factors 
of climatic risks 

    +++ 

Vegetative cycle - - +++++ +++++  
Coastal zones - +++ +++++ ++++  
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· Development of scientific and technical investigations about invention of new 

agricultural varieties more productive, with large spectrum of climate tolerance, 
allowing the sector to adapt to all eventual climate evolution. This effort of 
investigation must also lead to adequate agrarian techniques fostering agricultural 
intensification, (cultures of irrigation, fertilization and soil enrichment structure, 
siviculture etc.) 

· Creation of subvention mechanism of agricultural exploration (agricultural funds 
of compensation of losses related to fitosanitary diseases,  

·  Installing funds for food and nutrition security;  
· Installing an agricultural fund destined to renovation of cities plantation of cocoa 

actually unproductive. 
 
 
 III.8.4-Conclusion  
 
Agriculture experiences enormous production difficulties related to lack of fertile land, 
particularly in savannah zone, to northeast of the country. 
 
The country only relies on satisfaction of basic food supply needs, along with some basic 
products such as matabla, banana, fruta-pão, pork meat, in which the actual climate 
context seems to adapt well enough. The main exporting cultures that constitute cocoa 
and coffee are characterized for not absolute sale in the international market and marked 
also by drastic productions break down. 
 
 
 
 
 
 

   GENERAL CONCLUSION 
 
Sao Tome and Principe is a tiny small island country whose sensitive to climatic risks is 
no longer a task to be demonstrated. Composed of volcanic islands, very high relief, the 
county suffers from a lack of land for agriculture practices and for housing. The group of 
socio-economic activities are exercised on the coast where it is concentrated all the 
country’s development infrastructures. 
 
 In social plan, the country is subject to illiteracy, poverty, innutrition and disease, 
especially malaria, diarrhoea and pulmonary and infectious diseases that are endemic in 
the country. Almost total absence of sanitation networks, distribution of electricity and 
water supply, is a good indicator of populations’ low life level.  
 
Almost deprived of industrial infrastructures the economy of the country is sustained only 
by primary sector in which only activities are fishing, agriculture and exploration of 
forestall products. 
 
In political plan the country disposes of a stability and social quietness regarding integral 
multipartysm in the years 1990 that allows a democratic management of public affairs. 
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The inexistence of investment capital is a big difficult that the country is experiencing 
now. 
 
In environmental plan, the country does not suffer from a visible atmospheric pollution; 
due to lack of industrial infrastructures worthwhile of such name, and minute level of 
development of transport sector and strong protection of forestall masses that the country 
disposes of. Public insalubrity’s is then a social calamity due to lack of sanitation 
network and animals promiscuity. 
 
From climatic point of view, the country enjoys from a strong inertia of essential variable 
such as temperature, atmospheric humidity and pluviometry. This climatic stability has to 
do with fact of its equatorial location and the big forestall masses that the country 
disposes of. 
 
The country maintains in general a big exposition unit to the evolution of world climate 
due to its insular character, its small dimension and its low coast with big human 
concentration. 
 
 Sao Tome and Principe needs to adapt to future climate conditions, through many 
building capacities, economic, institutional or scientific plan. The implementation of a 
good national database is one of the priorities that must allow identification of real 
necessities of the country in terms of external assistance. 
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